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PREFACE 


A change in the public opinion as to the relative merit of 
different subjects to meet the last changing demands of society 
has been responsible for the reorientation of the courses of 
study in the most important subjects of the High School 
and other examinations in Rajputana, the Uttar Pradesh and 
elsewhere. Some subjects, compulsory till recently, appear in 
the list of the optionals and vice versa. 


The present work is designed to serve the two-fold 
purpose, Firstly, sufficient subject matter and examples are 
embodied in the text to guide and give practice to the scholars 
for whom Algebra is yet a compulsory subject. The entire 
course of Algebra according to the syllabus of the Rajputana 
Board is thoroughly covered. Secondly, in' anticipation of an 
extension of the course in very near future, as has been already 
done, m the United Provinces, fresh chapters dealing with such 
topKs as ‘The Law of Index’, ‘The surds’ etc. have been 
added. This practice, usually prevalent in advanced text 
ooks has the great advantage of whetting the bright 
students appetite for the subject. 


The entire course, old and new, has been treated in a 
«.l.st.c and lucid way. The author has brought to bear his 
f ye ‘ rS l00g cx P cricncc on dealing with individual difficulties 

sulTeTt 8 Tf ed " amP ‘ M 4nd S “ ,i08 UP “ St>od9rd >° the 

"1“ ■ COmmo , Q ‘P k “«•* &dBg the pupil, in under- 
standtng he principles and working out examples have been 
successfully tackled and explained. 
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Many solved examples of varied nature furnisha strong 
back-ground for new exercises where necessary solution of 
examples are given along with unsolved exercises. This way 
is considered ‘Modern’ and is, in fact more useful in as much 
as a pupil is able to recapitulate at first hand what he has to do 
with regard to example just following the solutions. The 
average pupil has therefore not to grope in the dark as to the 
line of attack. 

The exercises are numerous providing sufficient material 
for all the three types of pupils—the average, below the 
average and above the average. Some exercises are followed 
by Miscellaneous Exercises containing harder sums, very useful 
for recapitulation and tests. 

It is, therefore, expected that an intelligent grasp of and 
interest in the subject will follow a careful study of the 
principles and working out of examples as given in the 
following pages. 

Papers of the Rajputana University and other examining 
bodies have been incorporated in the end to add to the utility 
of the book. 

—The Author 

PREFACE TO THE SECOND EDITION 

This is the second edition of Students’ Elementary 
Algebra, a book that has been accorded very popular reception 
both bv students and teachers alike of this subject. 

The Answers have carefully been scrutinised and 
slight changes have also been made where found necessary. 

The book in its present form is hoped to prove very 
useful to th~ teachers and the students alike. 

July 1, 1953. 


—Publishers. 
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CHAPTER I 


FACTORS 

1. Product : —When a is multiplied by b, we get ab. ab is 
tnc product of a and b. 

Factors .—Each of the quantities a and b is a factor of ab 
Smttlarly t(i+t) is the product of a and (b + c) and each of the 
quantities a and (b+c) is a factor of the quantity a(b+e). 

sJ h r f ° Ie ‘° 8 " ‘ he faCtors of a Suan'fty we should obtain 
such other quantities as when multiplied together, give the 

given quantity as the resuit. (,+*) and (._*) are ,’h/ factors 

in { a>-b*l 1Dd ^ mUl ' iplied ,0e ' tbCr reSult 

Common Tractors ■ 

2. The factors of qb and ac are zesncctiv+U, a . 

°’r ~i - s ““’- • 

(*« *“• -»<■«»... 

-fishes: *-* 

other factors ofaiand a^we have^to d'ivid V?" t0 8 " 

* »• -t-«s; r,t "1: r -'» 

ar ' y ’ a IS ,he common factor of a[b +( ) and 
The other factors if and /Vr^ ^ ^ * and 

S a °tieoti when a(b-i-r\ and ^ ) are the respective 

when a{ b+c) and a(c+d) a ,' respectively divided by a . 
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If there is a common factor of two or more quantities 
other factors of those quantities are obtained by dividing 
those quantities by the common factor. 

4. Solved Examples. 

Resolve into simple factors the following :— 

(i) xj,xn,x\a + b). 

Solution : Of all these quantities x is a common factor. 

A xy^x=y, 

tod x(a-\-b)-±-x=a-\-b. 
x,y are the factors of >y. 
x, are the factors of x>^. 
y% can be further factorized into and 

So x t j, % are the factors of xy^ and x, ( a-\-b ) are the 
factors of x(a-\-b). 

(ii) ab-\-bc, x 2 y—xy- y ab-\-bc-\- bd. 

Solution : In ab-\-bc, b is contained in both terms ab and 
be. Therefore by dividing ab-\-bc by b, the other factor is 
• (^+0* Hence a and (£-f r) are the two factors. 

Similarly x, y and ( x—y ) are the factors of xy (x—y) 
or x-y—xy' 1 and a and {b-\-c+d) are the factors of ab-\-ac-\-ad 

(iii) 3x 3 — 9x 2 , 15a—25a 3 and lab-\-35b 2 — 49£ 3 . 

In 3x 3 —9x 2 , 3x £ is common to both terms 3x 3 , 9x e . 

/.by division 3x e and (x— 3) are the factors of 3x 3 —9x 2 . 

Similarly 5 a and (3 — 5 a-) are the factors of 15a—25a 3 and 
7b and {a-\-5b—lb-) are the factors of 7 ab-\-35b z — 49b 3 . 

In other words 3x 3 — 9x 2 = 3x 2 (x— 3), 

I5a—25a 3 =5a(3—5a*), 
and lab+35b--49b* =7b(a+5b-7b*). 
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EXERCISE 1 

Resolve the following expression t into factors '.— 

(1) ab+ae. (2 ) ab+la. ( 3 ) 2x+4y. 

(4) o*b+ab 2 . (5) (6) 3x 2 -9^ 3 

(7) ab+2bc+3abc. (8) 3xj+9x*j- 27xy~ 

(9) xjx+x'j* Z *+x*j* Z - (10) ^ 9+ ^r 3 +^yV 3 

(11) 12w^V 3 +28« a < p 2 /» 8 -4^-}-16*^». 

(12) — 2\bed* —7a 9 b*c— \Abc*d. 

(13) «(6— c)+b(b-e). 

Solution : Here (b—c) is the common factor. 

to get the other factor of a(b-c) t divide alb-c) by b-c 
The result is a 


Similarly the other factor of b(b—c) is b 
Hence a(b—c)-\~b(b—c)=(b—c) (a+b). 

(14) *(/>+*)-f-jr(/>+*). 

(15) m{l+n)~n{l+n). 

(16) * a (*-0+**(*-f)- 

(17) a % (b-c)+b*(b—c)^c 9 {b-^e), 

(18) a(b* — r fl )-f£(fc«— 

(19) ab(ab—cd) +a'(ab—cd )-f a*(ab-cd). 

(20) 6(x-h)’)-f3(^4-J')l“9(x^;)a. 

5. To resolve into factors expressions like ab+ac+bd+cd 

rfiJV'E '•£* *+"+*+** .herce four 'term! 
• bd , cd. In the first two terms ab and ac a ic ^ 

Md the o'her f.ctor « <*+,) which is oittia ' td d ““°” 

+ac by a. Similarly d is contained both in the third d 
fontth terms. The other factor of bd+cd is ( b+,y 

*’• ab +* c + l, d+cd=a(b+c)+d(b+c). 
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Xow io each of a(b-±-c) and d(b-\-c) y ( b-\-c ) is contained, and 
the other factors are a and d respectively. 

cb+oc+bd+cd={b+c) (a+d). 

6 Solved examples. 

Resolve the Jolloning expressions in'o factors : — 

(1) 2x + 2y-f ax+oy. 

Solution : 2x-~-2j + ax-\-aj. 

= (2x+2y)+(ax+aj) 

= 2(x+j)+o(x+j) 

= (*+_?) (2 + *). 

(2) x 3 +ox--\-xy- J roy‘ 2 . 

Solution : x 3 Sax 2 -\-xy- -\-ay*. 

= ^»+«X*)+(XJF*+#JF*) 

=X 2 (x+tf)+J> 3 (X + tf). 

=(*+*) 

or, arranging in a different order, 

= x(x 8 +^ 2 )+fl(x 2 -fj 2 ) 

v • - =(x 2 +> s ) (*+«) 

(3) (sap— 35^+ \Abp— \5aq. 

Solution : Gap — 35bq-+- lAbp— \Saq. 

= Gap-\-\Abp — \Saq —35 bq. 

= 2/>(3a+76)- 5(7(3tf-f lb) 

= (3« + 7*) (2p—5q). 

(4) x J (>g+xz)+y 2 (j* +jz)+Z*iJZ+Z 2 )- 

Solution'. xyff-x^;=x(j'4-^). 

x 2 (xy+x^)=x 8 . *0-K)=* 3 (7+S)- 



FACTORS 3 

Sim 1 Iarly,j,=( 7 = +J v )= ^ 1(jK+: , ) an(J 

ZHjZ+Z* )=? 3 (.H- ? ). 

/. the expression = x *(j+ z J+J'Yj'+i: ) + ? a O'-|-? ) 

( 5 ) W+V+^Pl+^+S+W- 
Solution : xy{%*+ 1 ) 4-^*2 j 

=xn 2 +xj+x* z +s-z- 

(arranging the expression 
in tne desccodiog powers of x ) 

=*(*£+7) 

=(x Z +j) (x+j$. 

(6) <t-3b- a p r +2s+3bpr-2sj>r. 

Solution : Exp. =a-apr-lb+V>pr+2c-2epr 

“*0' -pr)Sb{\—pr)+ 2 c{ 1 - p r ) 

=(1 ~pr) (4-3*+*>• 

_ t M EXERCISE 2 * 

Resolve the following in to simple factors 

0) *H-**+*M-^. 

(2) 3tf—4^+12ai— Ifibp. )/ 

(3) 6-J-2pr— 9q~3pqr m 

( 4 ) x*—x+xj-j. yf^ u § 

( 5 ) x 9 —x*+x-l. 

(6) z 6 -J-x 4 — a;3— *». 

(7) 2a*b— 3<j^» 4 -|-2a*i' , _3j3j5 - 

(8) 21^-i4^a + 3 3;) _ 22> • ---- 

(9) >7 

(10) 2<x*+jr«)_3*(jc*+,t) # -— 

“ it+»? ) +5*(^ +I ) i 
> 13 ) *&* -j a )+x*j(x-j). 
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(15) ax — by+ay—b^+a^—bx. 

(16) ab 2 — a-\-a 2 b—b-\-ab-\-b~. 

(17) 3x 2 y+ 6xj 2 -f 5xjz—7x 2 z+ 10y 2 ^-14 xjz- 

(18) 3^> 2 + 5abp 2 -j- 4p 2 cd + 5abq 2 + 3q 2 + 4cdq 2 . 

(19) x> 2 -f>r’+j 2 ^+^ 8 -f2^. 

[ Hint: 2xj%=XJZ+*K l 

( 20 ) 3x” — Aqy 2 -L-l^ — Aqx* + 3y- — 

7. Resolution into factors of the expressions of the form : 
*>±2ab+b 2 . 

We know that {a^-b) 2 =a 2 ±2ab-\-b~. 

The square of the sum or difference of two quantities = 

the sum of the squares of both the quantities ± twice their 
product. 

Hence if an expression consists of the sum of the squares 
of two quantities ± twice their product, it is equal to the 
square of their sum or difference respectively. 

For example , 

( 1 ) x* + 8x+ 16 = (x) 2 + 2 .x. 4 + (4) 8 . 

= (*+4) 2 . 

(2) Au 2 — \2ab~-9b 2 = [2a)* — 2. 2a. 3b+(3b)\ 

= (2a-3b)\ 

8 Solved examples. 

Restive into fee tors : 

( 1 ) *-+ 2 xj+j* 

Selution: x a -f 2xy+y 2 =x t -\-xy-\-xy+y % . 

=x(x+y)+j(x+y). 

= {x+j) (x+j) 

(2) 4x*-\2xj+9y\ 

Solution : 4x 2 — 12xy-J-9)' 2 = (2x) 2 — 6xy—6xy-}-(3y) 2 

= 2x( 2x - 3y) - 3y( 2x- 3y) 

=(2x—3>) (2x—3y) 

= (2*-3 y)\ 
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EXERCISE 3 

Reft/ve into factors :— 

(1) x*+2x+l. (2) x*+4x+ 4. 

(3) 4x«-4x+l. (4) 9a 2 +24*M-16* a . 

(5) 25> 3 -60/> < 7-{-36^ 3 . (6) 25/> 2 -f-70^-MV. 

(7) 2 +2^(x- -h . 

Solution : Put x-f-j=tf 
Exp. =<a 2 


= (*+?)*. 

Restore the value of a 
Izxp. =(x+j+Q* m 

: (8) (a + b) 2 +6c(a+b)-\-9c*. 

(9) 4(x 4-jp) 3 —24(*4-j0?+ 36^ 2 . 

(10) 25(/)-^)2 + 40(/.-^)r-f-16r 3 . 

(11) 36(j+£) 2 4-60(*+ty--f25r 2 . 

( 12 ) (a+b)*—2{a+b) (a—b)-\-(a-b ) 8 . 
Solution : Put xssa+b 9 jssa^b 
Then the exp. =x* —2xjr+^=(x- : y)*. 
Restore the values of x and j 

The exp. ={a+b-a+b)*=(2b)*=4b\ 

(13) (x-jy+2(x-f) (a+b)+( a +ftS' 



(14) 4(a-f b)*+$(a-\-b) {a—b)-\.4(a—b)*, 

(15) 25(/—») 2 — 80(/— ni) (/+»)*f 64(/-f») a 

(16) 25<r*-|-20d 2 £ a 4-4£* < 

Solution: The exp. = (5<i 2 ) a 4.2.5* 2 .2* 2 -M2* 2 )* 

=(5 tf 3 +2A2)3 | ; 

(17) 4x‘+36* 3 < j* + 81y*. 

(18) 36p a +12/> 8 -f l # 

(19) 25tf 8 —60fl 4 ^ 4 -f36^ 8 . 

(20) 25(,+4)‘+30(,»+4)>_4)« +9( ._ i} . 

( 21 ) 36**+84*>i+49y a , when *= 2 ,j= 3 . 
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Solution : The exp. = (6.v 4* 7y) 2 . 
put x=2, j=3 in (6x+7j) 2 . 

the exp. =(6 x24-7x3)‘- = (33 ) 2 = 1089. 

(22) 25/>-4-10/><74-<7 2 , when/>=3, < 7=4 

(23) 49.v 2 —28 xj-H4j 2 , when ^=4,^ = 5. 

(24) 16.r 2 +56x}>4-49y-, when .t=2,j»= — 1. 

(25) (x-+_y)--|-4(x-f^)(x—j) + 4(x— jr) 2 , when x=4,;r=2. 

(26) 4( p+q ) 2 —8 (p+q ) ( p—q )-f 4( p—q ) 2 when q= 3. 

9. Resolution into factors of the expressions of the form : 

a*+b* +e~ +2ab-\-2bc+2ca. 

Solved Examples. 

(1) a' £ + b 2 +c*-\-2ab-\-2b:+lea. Arrange the exp. accord¬ 
ing to the descending powers of a. 

Then the exp. =a- -\-2a(b-\-c)-\-b* c 2 -\-2be 

=o n -+2 *[b+e) + (b+c)* 

=(a+b+c)\ 

(2) 4x* + ?y-+Z 2 — 12xy— 6j%+4i(x. 

Arrange the exp. according to the descending powers of x. 
Then the exp. =z4x~ — 4x(3_y—^i+9>' 2 +^ 2 — fyz 

=4x*-4xOj-Z)+(3y-Z)* 

=(2x-3y4-*) 2 . 

EXERCISE 4 
Resolve into simple factors’.— 

( 1 ) a * +4b 2 +9c* +4ab+l2bc-\-6ac. 

( 2 ) x*+4j 2 +2Sz 2 — 4xy~20 jz + \0zx. 

(3) 4* u + 9_y 2 -f 16^ 2 +12 xy—24y\ — 1 6%x. 

(4) p*+9q*-\-25r* — 6pqS-$0qr— 10/>r. 

10. Resolution into factors of the expressions of the form :— 
a~—b 2 . 

We know that the product of ( a-\-b ) and (a-b) is a--\-ab— 

M b-b*=a*-b*. 
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Conversely, tf 2 — b 2 =a s +ab—ab—b~ 

=a{ab) — b(ab) 

«(*+*)(*-*). 

First, find out the squ^e root of ea-h term The firs t factor 
is the sum of both the square roots and the second factor is their 
difference . 

11. Solved examples , 

(1) 4a*-25b~. 

Solution : 4a*-2Sb 2 =(2a)--(5b)- 

=(2*) 2 +10 ob-\0ab-(5by 

=2a(2a+5b)-Sb{2a+Sb) 

=z(2a-Sb)(2a-\-Sb). 


( 2 ) 

(/■)* 

= X s (x 2 +jr2) -y 2( X 2 _j^ 2 ) 

=(**-.7*)(* 8 +J 2 ) 

Hx+jM*—.>)(**+.**) 

(3) x s -j* 

X s -J« = (x 4 ) 2 —(jr 4 )2 


=(* 4 +.y 4 )(* 4 -.j 4 ) 

=(X 4 -hj4)(*t + ^ 8 )( x *_ j8 ) 

=(* 4 +. 7*)(* 2 - h ? 9 )( x + jf )( x - jp ) 

=(*+ j 0(*-.>)(* 2 + j ' 1 ). 

EXERCISE 5 


Resolve in factors : —■ 
(1) * 2 -4jp 2 
(3) 4x 2 —9. 

(5) 49—tf* 

(7) 

(9) /■*»-**. 

(11) 4a*-25*x*. 


(2) 4x2 _ 9 y 
(4) 9x*-25j a . 
(6) a*-b*. 

(8) a*-b*. 
(10) 100->*. 
( 12 ) 16 x 4 — 1 . 
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(13) 64<a*-49*\ (14) * 2 -81x G . 

(15) 98a 9 * i -128*x. (16) I92a 9 -243a>x*. 

(17) x°-y\ 

Solution : x® —y G = (.v 3 ) 2 -(j 3 ) 2 

= (^* 3 -h>' 3 )(^ 9 —J' 3 ) 

(18) 4x ft —9j°. (19) 25a v — 64a 3 b*, 

(20) (a-F 3 b) 2 — 25c-. 

Solution : Put a-\-3b=x. 

Then ( a -\-3b)*-25c*=x 2 -(5c) n - 

=(x+5c){x-5c) 

Restore the value of x. 

Then the t^. = (a-\-3b-\-5c){a-\-3b— Sc). 

(21) a 2 —(2b—3c)-. (22) (4p+5q)--9c-. 

(23) (3x 2 — 4y 2 ) 2 — 25%*. 

(24) (x+y) 2 -(x-yY. 

Solution : Put ( x-\-y)=a, (x—y)=b. 

Then the exp .=a- — b- = (a-{-b) ( a—b ) 

Restore the values /f a and b, 

Then the exp.^x-fj'-fx— y) (x+y—x+y) 

= 2x.2y=4xy. 

(25) (3a+5b)*-(3a-5b)* 

(26) ( 8x+5jr) 2 -(8x-5^) 2 . 

(27) ( a +b+cy--(a-b+cy-. 

(28) (2*+3b-5c) 2 -(r )a +4b+7c)*. 

Find the value of : — 

(29) 25 2 —16 s . 

Solution: 25 2 -16 2 =(25 +16) (25 -16) 

=41x9 
= 369. 

(30) 100 5 —99 2 . (31) 27'3 = —22'7 2 . 

(32) 1002 x 998. (33) 1-96 x 204. 

12. Resolution into factors of the expressions of the form 

x 2 -\-bx+c. 
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We know that 


(x+3) (*+2)=x*+5x+6. 

(x—3) (x—2)=x 2 — 5x+6. 

(x+3) (x~2)=x 2 +x—6 and 
(x- 3) (x+2)=x 3 — x-6 

From the above it is clear that when two binomial 


expressions are multiplied together, the result is a trinomial 
expression. The first term of the trinomial is the product 
of the first terms of the binomial expressions, the second 
term is the product of the algebraic sum of the second terms 
of the binomials and their first term and the third term is 


the product of the second terms of the binomials. 


The factors of a trinomial are obtained by reversing the 
process. 

The factors of a trinomial like x 2 +5x+6 are two 
binomial quantities. The first term of each of the factors 
is x, the algebraic sum of the other terms is 5 and theix 
product is 6. 


Therefore find the factors of 6 such that the product of 
the factors is 6 and their algebraic sum is 5. These factors 
are 3 and 2. 


Therefore x 2 + 5x+6=x 2 + 3x+2x+6 

=x(x+*)+2(x+3) 
=(*+3) (x+2). 
Similarly, x a —5x+6=x a —3x—2x+6 

=x(x—3)—2(x—3 
-(*-3) (*-2). 
* 2 +x-6 =x s +3x-2x-6 

=x(x+3)-2(x+3) 
®(*+ 3 ) (*- 2 ). 

x 2 -x-G =x B —3x+2x—6 

~x(x— 3 ) q- 2(x—3). 
= (*’•*“3) (x+2). 
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EXERCISE 6 


Resolve into factors: — 

0) ? 2 ~10*+24 
(3) x 3 4- 17X-+66. 
(5) />--f 20/>-f 96. 
(7) x 2 -17x4-66. 
(9) x 8 4-24x- 112. 
( 11 ) x 2 4-7x>4-% 2 . 


(2) *-*4-8x4-15. 
(4) x 2 -8x4-7. 

(6) x 2 -10*4-24. 
(8) x 2 + 20x-69. 
(10) x 2 —24x— 112. 


Solution : x 5 + 7^-f- % 2 =x 2 + 5x>-f 2xy4-% 2 . 

=x(x4-57)-H2y(x+5>). 
=(x+5>) (x-f2>). 

(12) x 2 -flOxy4-21j 2 (13) x 2 _ 16xj-f 55jr-. 

(14) x 8 —8xy—240y 2 . (15) **4-12* 5 + 35 

Solution : * 4 + 12x 2 -f 35 = (x 2 )-*-}- 12x'- + 35 

=(x 2 )*+7x 8 +5x 2 -f3 

= x 2 (x 2 -f 7)-f 5(x 2 7 

=(x 2 -f7) (x 2 -*-5). 

(16) x 4 -f-12x a -f 11. (17) <j 4 4-18fl 2 4-65. 

(18) a 4 +25^4-136 (19) 11*4-80. 

(20) a 6 — 7* 3 -8. (21) x l2 -6x*4-8. 

( 22 ) x* + (a-\-b)x-\-ab. 


Solution : x 2 4-(*4-fc)x4-fl£=x 2 4-tfx4-£x4-tf£ 

s =x(x4-*)4-£(x4-<7) 

= (x4-tf)(x4 -b). 

(23) ^ 8 4-(2^4-3^)^4-6^. 

(24) x 4 4-(w 2 +* 8 )x 2 4-^ 2 « 2 - 

(25) j*-(2a+t)j+2ab. 

(26) x 2 — (a-\-Sb)x+5ab. 

(27) (o*+2ay-(o s +2a)-2. 
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Solution : Put o-+2a =x. 

Then the exp. =* 2 -*-2=:(*_2) (* 4 -l). 

.Res/ore the value of x. 

The exp. =(a z +2a-2) i* 2 +2a+l)=( a 2 + 2a-2) (* 4 -l)* 

(28) (x*+3x)»+3(^ + 3*) + 2. ' 

(29) (^ s +7tf) 2 -8(tf8+7tf)-180. 

(30) (* 2 -2*) 2 4 _2(*- 2 * -2*)-3 

13 Resolution into factors of the expressions of the form-- 
ax 2 +bx+ c like 2 x 2 +5*+2. 

We know that (2*4-1) (*+2) 

= 2 * s -{->: 4 . 4^_}_2 
=2* a 4-5*4-2. 

y. h “, ef ° Ie we sh ould reverse the above process in order to 
S ct the factors of 2 * 2 + 5 * 4 - 2 . 

That is, we should put 2 * 2 4 - 5 * 4-2 

=2 * 8 4- 4 * 4 -* 4 . 2 . 

But why is 5* put equal to 4 * 4 -* ? 

i “ ,ny ' Xam P lcs il » th« we should break 4 

• ■ 2x2 into factors whose sum must be equal to 5 These 

1 ->y- So 5, i, put equal ,o 4x+x 

th« h er ' nCC betWCen ,his me,hod *° d ‘hat in Art 12 i. 

4 tlw third , *° T'^ COefficient ° { “>« fen term 

■he f,ctl f ”/ 1 ?° efficientof,he thild and find 

sum f i r ° f ,he PIOdUCt SO ob,lined »och that the algebraic 
-orthe factors is equal to the coefficient of the al^d 

14 . S olvedExamples . 

Resolve into factors • _ 

(1) 7* 2 — 8 * 4.1 

*/«/«»: 7*.-8* + l= 7 *.-7 *_* +1 

=7*(jc_ i) 

=(*-l)(7*-l). 
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(2) 2x"+7x-49. 

Solution ; 2 x 2 + 7x-49 = 2x 2 + 14x-7x-49 

= 2x(x+ 7)-7 (x+7) 

= (2x—7) (x+7). 

(3) 8x 2 — 22xj+15j 2 

Solution : 8x*— 22 x) , + 15j”=8x* —12ay—lOxy+15; 2 

=4x(2x-3y)-5j(2x-3jp) 

=(2x-3jjr) (4x-5jr). 


EXERCISE 7 


Resolve into factors :— 

(I) 2x‘ J + 3x+l. 

(3) 2/> 2 + 19/> + 9. 

(5) 6x 2 +35x+44. 

(7) 4/> 2 -8/>+3. 

(9) 3—llo+6<a 2 

(II) 10a 2 - llab—Vb*. 

(13) 27r 2 — 24ed-\-5d*. 

(14) 6<j 2 +49<j& — 45£ 2 . 

(15) 12x 2 -5xjf-77^=. 

(16) 12 fl 2 + lltfx—15x 2 . 

(17) 3;r 4 -20x 2 —7. 

Solution ; 3x 4 — 20x 2 


(2) 2x 2 +x—1. 

(4) 3x 2 -t-7*-6. 

(6) 2x 2 —x— 1. 

(8) 49o 2 +21o+2. 
(10) 8+x—7x 2 . 

(12) \5a~ — ab—6b 9 . 


7 = 3x 4 —21j; 2 +jc 2 “*7 

= 3j: 2 (x 2 —7) + l(x s —7) 

= (x 2 —7) (3x 2 + l). 


(18) 6x 4 — lx-y- — ty * • 

(19) 32x 4 j‘ —84x 2 jr — 135. 

(20) 21j 4 — 101x a + 88. 

(21) 15+x a jr 2 — 2x*j\ 

(22) 2(x+7) 2 +3(x+jf)—2. 
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Solution ; In 2(x+>) 2 +3(x+^)-2 put a= x +y- 
Then the exp. =2a 2 4- 3a-2 

— 2a Q -j-4a—a~-2 

= 2tf(<i+2) —l(a+2) 

=(2i»— 1) (*+2). 

Ret tore the value of a. 

The exp. = { 2(*4 -jp)-1 } (jc+jp+2) 

=(2*4-2;-l) (*4->4-2). 

(23; 2(x 2 4j> 2 ) 2 -3^(x 3 4-J' 8 )-2x^ 2 . 

(24) 2(fl 2 4-/»*) 2 +5tf^ 2 +^2)_|_2j^ 2 . 

(25) 4(x*-4^-hjr2 )2 + 1 5^ (x 2_ 4j9r _^ 2) _ 4j 2 > ^ 

(26) 4(j 2 --3) 2 —5(a 8 —3)—6. 

(27) (*4-7j0 8 4-3*(x4-7;)-1O* 2 . 

(28) 3(2a—^) 9 —46a4-23x4-14. 

15. Making Complete Squares. 

We know that (*4-6)* =a 2 4-2a£-|-/> 2 
and (a-£) 2 = fl *_ 2 a& 4 -£*. 


Here is a trinomial expression of which two terms are 
perfect squares (t. «>, 4" in the above examples ) and the 
thud term is twice the product of the other two terms. This 
third term is either added to ( as in the first example ) or sub¬ 
tracted from ( as in the other example ) the sum of the squares 
Of the other two terms. 


Therefore in 
*dd or subtract 
(•->)*. 


order to make a quantity a complete square 
a suitable term to make it like ot 


As for example, if .*+2ai is to be made 
divide lab by twice the square root of «» 
then add the square of the quotient. /. 4>, 


a perfect square 
»*• e » by 2a and 
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The quantity then becomes a 2 -\-2ab -f b 2 which is the 
square of a-v'o Or add to a 2 -\-2ab the square of half the 
coefficient of a in 2 ab t that is b 2 . 

16. Soli ed examples. 

What thould be added to : 

( 1 ) x 2 ±4x so that the result in each case may be a complete 
square ? 

Solution : Take the square of half the coefficient of x, 
that is, the square of 2, that is, 4 and add 4 to x-i4x to 
become x 2 ±4x+ 4. Then x 2 ±4 x +4 is a complete square 
in each case, the square roots being (x4i2) respectively. 

(2) 9x 2 ±\2xy. 

Solution As above add 4 y 2 and the result, 

9x 2 il2xy-l-4y 2 is the square of 3 

(3) x'+y. 

Solution : Here both terms are perfect squares. So the 
third term will be twice the product of the square roots of both 
these terms, that is, 2j 2 y. Add or subtract 2x*^ 3 to or 
from z*+y and the result, x*±2x 2 y*+y*, is the perfect 

square of x-ijr*. 

EXERCISE 8 


What should be added to the jollos ing so that the result may be a 


complete square ? 

( 1 ) x 2 +4x 
(4) 36; 2 -_y 
17) 25r + 

(9) 49x 3 -f* 

(10) ,rjo + 


(2) x 2 —8x 
(5) 9a 2 -\-C>ab 
(8) 4x 2 — 

-f25.r 

+ 100x 2 . 


(3) x 2 —17x 

( 6 ) 4x 3 -}-4x 

+9>* 



(11) (5x) 2 + 


i 
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Rsrohe into factors.by making perfect square: — 

<12) x*-7x+12. 

Solution: x 8 —7x4- 12=x 2 —7x4-(£) 3 —(£) 2 +12 

—x 2 —7x4* -V- - V-+1 2 

={*-iv-(hy 

=(*- 1 + 4 ) (*- 4 - 4 ) 

=(x-3)(x-4). 

(13) x ? 4*7x—60, (14) 16x 2 4-8xy—15> 2 . 

(15) 4a*4-8tf4-3. (16) 9x 2 -3x-2. 

(17) 13> 8 4-41/4-6. (18) 26^-41^4-3. 

' (19) 35/> 2 4-41/£—22^ s . (20) **4-4jS 

Solution : x 4 4-4j> 4 =(x a ) a 4-4x 2 > > a 4-(2^*)2—4x*^ 2 

= (* 8 +2_r 8 ) 9 -(2*r) 8 
=(**+2.T ! +2*y) (x*4-2> 8 -2xy) 
= (x 2 4-2x74-2y*) (x 3 -2xy4-2_y 2 ). 
(21) *<4-4. (22) 4x*4 -j\ 

(23) x‘4-64, (24) a*b*+4. 

(25) 4x 4 4-81. (26) x 8 -f64. 

(27) 9x 4 —28 x 2 4~16. 


Solution : 9X 4 —28x 9 4-16=(3x 8 ) 9 —2.3x 8 .44-16—4x 8 

== (3x 8 -4) s -(2x) 8 . 


(28) 4x 4 4-27x*j> 8 4-49; 4 . 

(29) 4x 4 —37x a 4-81. 


=(3x 2 —44-2x) (3x*—4—2x) 
=(3a; a 4-2a:—4) (3x*-2x-4). 


(30) 9a 4 -19tf** # 4-9K 

(31) *49x 4 —15« 8 x 2 4-121**. 
-(32) x*—x a J 2 -l-l6j*. 


(33) x 8 4-x^*4-jf®. 

Mg.-2 
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Solution : x 8 -fx 4 y 4 -f-_y* = x 9 +J 8 —x*V* 

= (**+.> 4 ) 2 -(^ 2 ) 2 
=(x*+jr*+x 2 j*) 

=(x*+x°-y+s) (x 4 -xV-h; 4 ) 

= {x a +2x 2 j>*+j*-x 9 j 2 } ( x 4 - x 2 . r - hy 4 ) 


= { {x 2 +yr--(xy) z } (* 4 -x*j*+r) 

=(* 2 +.r+*?) (* 2 -h? 8 -*x) (x^-xy+Z) 

= (x 2 +^>+^ 2 ) (x 2 -xy+> 2 ;. Or 4 -* 2 /^ 4 ) 

(34) x s —13x 4 j 4 +4> B . '. ‘ 

(35) a s + a 4 + l. 

(36) 25—34a 4 -|-9a 8 . 

(37) 4(a+V-H*-*) 4 - 

( Hint—Put a4-^=x and a — b=j J. 

(38) 4(x+_y) 4 +625. 


17. Resolution into factors of the expressions of the forms 
a :, -j-£ 3 and a 3 — b s . 

We know that (a+b) 3 =o 9 -\-3a‘ 2 b+3ab 2 -\-b 3 

=a 3 +b 3 + 3ab[a+b) 

;.a 3 + b 3 =(a-{-b) 3 — 3ab{a-\-b). 

Similarly, a 3 -b 3 =(*- by + 3ob(a-b). 

Now to factorize a 3 -\-b 3 . 

^ »-i- b a = (a + b ) 3 — 3ab{a -f b\ 

= (a-\-b) { (a+b) 2 — 3ab } 

=z(a-\-b) (a--\-2ab-\-b‘ i — 3 ab) 

= (a+b)(a*-ab+b*). 

Similarly, to factorize a 3 —b 3 . 
a*-b*={a—b) 9 + 3ab(a — b) 

=(a—b){(o—b)"-\-3ab} 

—[a — b ) (a 8 — 2ab-\‘b~ -\-3ab) 

=(a — b) (a^+ab+b*). 
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18. Solved Examples. 

Resolve into factors :— 

(1) 27x 3 -j-64/ 3 .. 

Solatian : 27x 3 -f 6 Ay 3 = ( 3x ) 3 -f- (Aj ) 3 

= (3x-h 4j) 8 — 3,3xAy(3x+Ay) 
=(3*4-4 \y) { (3*r-}-4y) 3 — 36xy } 
=(3*+4>) (9x 2 -f24xy-t-16jf*-36xy) 
=(3x+4j) (9x 2 — 12xy4* 16> 2 ). 

(2) 8a 8 -125£ 3 

Solution : 8a 3 — 1256 3 = (2a) 3 — (5b, 3 . 

• =(2*-5*) 3 4-3.2a.5£(2«~5£) 

=(2a-5^) { (2a-5*) 8 4-30a*} 

' • =(2a — 5b)(Aa* — 20ai>4-25& 2 4-30a£) 

=(2a~5b) (4a 3 -t-10a£+25**). 

II Method for finding the factors of : — 

(1) 

Solution : Add and subtract a t b l 

**+b*=a*+o*b-a*b+b 3 

• « 

=tf*(«4-*)-*(tf*-* 2 ) 

=a*(a+b)—b(a-\-b) (a— b) 

Take a+b common 

.%«•+*> =(*.{.£) [a 9 — b{a—b)] 

= (<H -b) {a'—ab+b 1 ). 

Similarly , a 8 — £ 8 = fl 8 ._ a*£4-a 2 6—6 s * » 

=a*(4—i)-f ^(aa—*«) 

' * * ' =(*-*) { «•+*(*+*) } 

=(«-*) (« 3 -f 
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EXERCISE 9 


Re so lot in'o factors 

(1) a 3 +8* 3 

(3) a 3 —Sb 3 
(5) 8p 3 — 27q 3 
(7) 1000-64jr 3 
(9) 


(2) x 3 + 125jr» 

(4) x 3 —27y 3 
( 6 ) 125/> 3 — 8 < 7 3 

( 8 ) 216 < a 3 — 1000& 3 


Solution: x 6 +7° «(»*)*+(J 8 ) 9 

=(x 2 ) 3 +x 4 y-x 4 j > 2 +(^ 8 ) 3 

= (x 2 ) 2 (x 2 +_? 2 )-.> 2 (x 4 -_, 4 ) 
=x 4 (x*4^*)-/*(x*+.j 2 ) 

= (x 2 +> 2 ) { X 4 -J' 2 (X 2 -J' 2 ) } 

('ll) x fl + 125j°. 
(13) x»+* 


(10) x B —j*. 

(12) x°-8jr s . . 

b 3 

( 14 ) 8 * 3 + T . 
( 16 ) x » + («+*) 3 


(15) 


8 


27 , 


27x 


8 


[Hint : Put a + b=j ]. 


( 17 ) d 3 - f 8 ( x - H ) 3 . 

(18) (<a-b^) 3 -(x+j) 3 . 

(*19) 8(*-*) 3 -27(*+*)\ 

(20) 125(/>-f 2^) 3 —64(p—2^) 3 . 

18. Resolution into factors of the expressions of the form 


4 ' -ub 3 -\-c 3 — 3abc. 
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Solution : — 

<a 3 4- b^+c 3 —-3abc=(a-\-b) 5 — 3ab{a -\-b)+c s —3 abc 

= (a-\-b) a -{-c s — 3 ab(a-\-b\ — 3abc 
=(<7+£-K) (« 9 + 2 a*+* a -*-&■+'*) 

— 3ab(a + b-\-c} 
—{a-\-b-\-() (a 2 -\-2ab-\-b 2 —ac 

—bc+c 2 —3ab) 

=(a-\-b-\-c) {a^-^b--\-c* — ob—bc — ca ). 

19. Solved Examples . 

Resolve into factors : 

(1) 8x 3 — y a +64^-\-24xy%. 

Solution : 

8x9 ~^ 8 -f64jj; 8 +24^ 

aa (2*> s -J»+(4t) 9 +2*$R: 

=(2*-j0 8 + 6xy(2*-j)-f(4 *) 3 -f 24 

=(2^-Ji) 0 +(4^) 8 ++24^ 

= 4^;) (4x a —4xy+4)^+16tt 9 ) 

4-6x;(2x-j+4^) 

*(2*^+4*) (4x 2 -4xj-+jr«-8^+4r?:+16t a 4*6x7) 
==(2a:-j'+4^) (4j: 9 +J 9 + 16? a + 2 x 7 - 8 * 3 + 4 *). 

EXERCISE 10 

Resolve into factors :— 

(1) a*-b*+c*+3abc. 

(2) 4. 

(3) 

(4) 8<* 8 +27£ 8 -}-f 3 —18*fo. 

. (5) 8tf 8 +27^-64^ 3 +72tffe:. 

( 6 ) 27x»-8jr 3 -; t 3 -18x7^ 

(7) * 8 +J a -M-3*r. 
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(8) x*-j-8y 3 —8+12*7. 

(9) 


L+.i 


+ +-T. 


(10) x 3 + 8_; 3 — + 2*y^. 

(11) *°+_y 6 +^_3 x -2 ; ,2 ;?: 2 > 

(12) x° + 32x 3 —64. 


Solution : x° + 32x 3 — 64 = x° + 8x 3 — 64+24x 3 

= (*’ 2 ) 3 + (2*) 3 —(4) 3 . x 2 2*4.etc. 

(13) (tf+*) s +(&+<-) 3 + (r+tf) 3 -3(tf + *) (*+*) (' + *). 

Find the quotient : — 

(14) (x 3 +27-1257 3 + 45*7)-M*+3-5.;). 

(15) (8fl 3 -27^ n -r 3 -18^)-f-(4fl 2 + % 2 +r 2 + 6^+2^ 

— 3 be)* 

(16) Prove that a 2 -\-b 1 +c 3 =3abc when 

n-\-b~\-c «= 0. 

20. Resolution into factors of expressions of the form : 

(*+*) (*+£) (x+0 (*+^/)+R 

Solved Examples : 

Resolve into factors : 

(i) (x+2) (*+3) (x+4) (*+5)-360. 

Solution : Exp. = (*+2) (*+5) (*+3) (* + 4) —360 

= (x 2 + 7x+10) (x 3 + 7x+12) —360 

Put X 2 +7* = tf. 

.% Exp. ——(< 2 +10) (<2 + 12) 360 

=tf 2 + 22a+120—360 
= <**+ 22^-240 
= (*+30) [a- 8). ' 

Restore the value of a, 

Exp. = (x 2 + 7x+30) (* 3 + 7x—8) 

= (* 2 +7*+30) (*— 1) (*+8). 
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(2) (x 8 —8) (x+4) (x-2)-15x 2 . 

Exp.=(x 8 —8) (x 2 +2x-8)-15x 2 . 

Pat x s — 8=a, 

Exp.-o(tf+2x)—15x 2 
=<* 2 +2<jx— 15x 2 
=(<*+5x)(<a— 3x). 

Restore the value of a 

Exp,=(x 8 —8+5x) (x 2 —8—3x) 

=(x 8 + 5.r-8) (x 8 -3x-8). 

EXERCISE II 

Resolve into factors :— 

(1) (x+2) (x+3) (x+4) (x+5)-24. 

(2) (x+l)(x+3)(x+5)(x+7)-65. 

(3) (x+1) (x+3) (x+5) (x+7)+15 

(4) (x+1) (x+3) (x—4) (x—6)+13 

(5) x(x-l) (x—4) (x—5)—21. 

(6) x(2x+1) (x—2) (2x—3)—63. 


(7) (x-3) (x+4).(x-2) (x+6)+2x 8 . 

- W),(*-2) (x+6) (x+9) (x—3)~21x 8 , 

(9) Prove that if 1 be added to the product of four 
consecutive numbers, the result is a perfect square. 

(10) ProVe that if 16 be added to the product of four 
consecutive even numbers; the result is a perfect square. 

21. The Remainder Theorem. 

We divide x 8 +3x+5 by x—2, 

x i +3x !8 4'3x+l by X+1 and <»x 2 +£x+<* by x —p 
and tabulate the r6s3lt. 
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'• *-2)x 2 +3x+5(*H-5 

-V 2 — 2x 

5x-f 5 
5x— 10 

15 

iL *4-l)x 3 +3x2+3x+l (^2 +2x+ i 
* 9 +* 2 

2^2-f 3* 

2x= + 2x 

*+T~ 

*+i 

X 

iu\x—p\ax“ +bx +c (ax+ty + ap) 

) ax' 1 — a px V 

(b+ap)x+c 

(b+ap)x—p(b+ap) 

c +P(b+ap) 

The Remainder in this case is ap*-\-bp-\-c. 

Therefore, Dividend Divisor Remainder 

x‘ J +3x+5 x—2 15 

* s -b3* 2 -j-3*-fl *+l 0 

ax 2 +bx+c x—p opi+lp+c 

It is clear from the above examples that 

(/) by substituting 2 for x in x 2 -J-3x-f-6, the result is 
2 2 +3.2+5=15. 

(«) by substituting—1 for x in x 3 -f-3x 2 +3*4-1, the 
result is (—l) 3 -f-3(—l) s -j-3(—l)-f 1=0 and 
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(Hi) by substituting p for x in ax 2 + bx + c , the result is 

*P*+bp+c. 

Also these results are respectively the remainders of the 
first, second and third operations. 

Therefore, 

/. Find out the value of * by putting the divisor 

containing x =0 

e.g. y *-2=0 x=2 t 

*4-1=0 *= — 1 and 

*—/>=0 x=p. 

//. Substitute this value of* in the dividend and get the 
result. 

This result will be the remainder . This theorem is known as- 
the Remainder Theorem. 

22, With the help of this theorem we can find the 
remainder without actual division. 

As for example : 

Find the remainder of: — 

. * B -39x+18+x-6 

v Solution: Put*-6=0, .*.*=6 

Substitute x=6 in * 8 —39*-f 18, 
the remainder=(6) 8 —39 x 6+18 

=216-234+18=0. 

EXERCISE 12 

Find the remainder without actual division : — 

(1) * 8 —5x*+6x+9-~x—2. 

(2) * s —216-^x—6. 

(3) 4x®+5x*+9x+7+2x+3. 

(4) x a --2x a —23x—80-r-x+5. 

(5) 2* 8 --5x 3 +x-7+2x+l. 
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( 6 ) x 3 — 3x-’ + 3x-l — x— 1 . 

(7) x'-j'+x-j. 

( 8 ) 3x‘ + 7x 3 -3x2-f2x-fl ^ x- 1 . 

Without actual divi,ion show that : — 

(9) x—1 is a factor of x 3 -f-4x 2 -fx-6. 

Solution : Put x—1 = 0, x = \ 

Substitute x=l i 0 x 3 + 4x 2 +x-6. 

The result =l-f -4 + 1—6 = 0 

This result, as shown above, is the remainder, when 
x , J -} _ 4x 2 -f-;c —6 is divided byx—1. 

Therefore x— 1 is a factor of x 3 -f 4x s -f x— 6 . 

( 10 ) x—3 is a factor of x 3 — x 2 — 11 x 4 -15. 

(11) x+1 is a factor of x 3 -|-2x 2 -f 3x+2. 

(12) x—3 is a factor of x 4 — 3x 3 — 2x 9 -f 8x— 6. 

(13) x—4 is a factor of 6x 3 — 19x 3 — 26x-f- 24. 

(14) x-f-5,x+2 are the factors of x 3 —39x—70. 

(15) x+_y is a factor of x 3 -j-3x 2 j»4-3xj a +_y 3 . 

(16) a + b and a + 2b are the factors of a'■\-4a-b-\-Sab 2 -\~2b 3 , 

(17) If x 4 —x 3 —x 2 -f <7x-{-6 is divisible by x—2 find the 
■value of a. 

(18) If x 3 4-3 x- + 4x-\-p is divisible by x-j-6, find the value 
of p. 

(19) If 2x 3 4*rfx 2 —x—is divisible by x 2 -fx— 2, find the 
values of a and b. 

Solution : x 2 +x—2=(x— 1) (x-}-2) 

Put (x-1) (x+2) = 0 
x=l or x= — 2 

Substitute x=l and x= — 2 in 2x 3 +<7x 2 — x— b. 

The remainders are a — b-\-\ and 4a— b —14 respectively. 
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Bach of them is equal to 0. 

That is, a — £+1=0 
- 4 a—b—14=0 

From these equations a= 5, b —6 . 

(20) If x s —Jkx+96 is divisible byx*4-2x—48, find the 
valae of k. 

(21) If xq-2 and x—3 are factors of 2x 3 -\-3x 2 -\-cx-\-J % 
find the values of c and d. 

(22) Find the values of a and b when 4x 3 + 0 X a — llx-f£ 
is divisible by 2x 2 — 5x-f-2 

(23) If x*-\-px+q and x 2 +/x-j-/v are both divisible by 

•*+<*, show that a =s£Z^L. 

p-l 

Solution : Substitute x= — a in x 2 -\-px-{-q. 

The remainder =a-—pa-\-q. 

Put x =—a in x* +/*+/». 

The remainder— a*—la+m. 

Each of these remainders =0. 
or a % —pa+q=0 and 

<J 2 -/u+w=0. 
or a?—la+m—a't—pa+q 
or pa—la=q~m 
or a{p—l)=q— m 

.. a— y - — r . 

P~ l . .. 

23, Application of the Remainder Theorem. 

. , • • 

This theorem is used to find the factors of expressions. 

Solved Examples : 

Eactorkf* 

(l)x*+x 8 -16x-16 r • / . 
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Solution : —The last term of the expressioa is 16 whose 
factors can be 1, 2, 4, 8 and 16. 

If by putting x=± 1, ± 2, ± 4, ± 8, ± 16 in the expres¬ 
sion it vanishes, we can at once find out the factors. 

Put x= 1, R = — 30, .*. (>r— 1) is not a factor. 

Put x= - 1, R = - 1 -j- 1 + 16-16=0. 

.*. x+1 is a factor. 

Put x=4, R = 64-f 16—64 -16=0. 

.*. x- 4 is another factor. 

Similarly, the third factor is x-f4. 

x B -fx*-16x-16 = (x+l) (*-4) (* + 4). 

(ii) x a —39x—70 

Put x= —2 in x 3 —39x—?0. 

The Remainder=(—2) : ‘ — 39(—2) —70= — 8 + 78 — 70 = 0. 

x+2 is a factor. 

By rearrangement, 

x H —39x—70=x 2 (*-f 2) —2x(x-t-2) —35(x-f 2) 

= (x+2) (x 2 —2v—35) 

= (x+2) (x—7) (x+5) 
x s — 39v — 70=(x-|-2) (x—7) (x-f 5). 

(iii) 4x 3 —7x—3. 

Put x= —l,in 4x 3 —7x—3 
The Remainder 

=4( — l) 3 — 7( — 1)—3=0 

x-f 1 is a factor 
The expression 

=4x*(x-H)-4x(x+l)-3(x-f t, 

=(x-fl) (4x*-4x-3) 

=(x-f 1) { 4x*+2x—6x—3 } 

=(x+l){2x(2x+l)-3(2x+l)} 

= (x+l)(2x+l) (2x—3) 
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EXERCISE 13 

Resolve into factors by the Remainder Theorem \ 

(1) x 3 -4x a -fx+2. 

(2) 2x 3 + 5x*-4x-3. 

(3) 3x 3 -j-£*2_8x—3. 

(4) x 3 —13x—-12. 

(5) x 3 -j-5x s —25x—125 

(6) x- 3 -f 2x 2 — x— 2 , 

(7) * 3 _3tf a +3a-9. 

(8) x 4 —15x 8 —10x-}-24. 

(9) x 3 — 6xy*+9j a . 

Solution: Putx=—3y 


K. 27 J' 3 + 18^ 3 +9 y 3 = 27j ) 3_27 y 3 i _ 3 o 
x-{-3> i$ « factor. 

By rearrangement, 

6xy * +9 J' =**(*+3j’)-3*y(*- + 3 J )+ 3,« (x+ 3 ]y) 
— (x»_3*y+3y*). 

(10) x a -2x*j-5xy*+6jS' J ' 


(11) X 


ax*-~ 


*+a. 


(12) X 3 -f4 x »j»_^jfya__2|a 

(13) 2x 3 +x a jr-7x; 8 -6^. 

(14) a 3 — 9ab 2 —l0b 3 . 




Consider the examples • 

IS. ly^+^-o+^-b) 

(“) b ( <r -‘'>+r’(a-i)+a a (i-r). 

Both the examples have the same value „ J 

;:s have b “ t * ch “.«j d 




the first 
a in the 
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Such examples are said to be in cyclic order , 



In the first circle a t b, c are placed in order, thu is, b 
follows a , c follows b and a follows c ; a, b ,r are in cyclic order . 


Also (a—b) t (b— r)» 

and (x-y) t (y-z)> arc in c y clic ordcr - 

24. Illustrations of expressions in cyclic order : — 

(1) x{y z -K z )+jfo*-**)+&<* 

( 2 ) 

( 3 ) 

( 4 ) x*(j*-z*)+J*(z'-*')+?(** S'- 

(5) a 3 (b—c) J rb 3 (c—a)-\-c s (a—b) etc. 

25. Solved Examples. 

Resolve into simple factors’. — 

(>') *O s -? s )+J , k 2 -*- 5 )+?(* 2 -- J ’*)- 

E% P .=x(y-?'' 

Arrange, according to the descending powers of x, the last 
foul terms. 

Eip.=*(jr J -? s )->0+* ! ?+.n ! -S-> ! 
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“O'-?) { } 

=< y-z) (xj/+xz-x' 2 —j%) 

= 0 ’-Z) (xZ-JZ-x*+xy) 

=(y-Z) { K{x-J)-x{x-j) } 

“O'-?) (?-*) (*-.>) 

o-?) (?-*). 


(«•) *?(*—r)-{-£3(,_ 

E*P.— tfS (^ t)-\~b 3 f—b 3 a-\-c 3 a — be*, 

Arrange, in tbe descending powers of«, tbc last four terms 

mp. ««•(*-,) +<-3^ + *s r _ 

=tf s (*-r)-*(£-,) ($*+(£_r) 

= (^-r) { «»_«(** + k + ,l} + k^ +r j j 

”(*“') (« 3 — *b*-*.abe—ae 9 +t*c+k*) 

Arrange, in descending powers of b for the second factor. 

Exp .={*-€) {b*c-.b*a+bc*-abe-ae*+a*) 

~{b—c) { {b 2 c—b 2 a)-\-{bc*—Mbc)—(ac 2 —a*) } 

~(b—c) { b*{c-a)+bc(c-a)-a(c*~ a *) } 

=(b-c) { b*(c-a)+h(c-*)- a (<+a) (c-a) } 
=(b-c)(c-a) (b 2 -\-bc — ca—a *) 


rrange, in the descending powers of c for the third factor, 

Exp.=(*—,) (*•—*) (— ae+bc—a 2 +b 2 ) 

= (b- ( ) (<•-*) { —({a—b)~{ a -b) ( a +b) } 

— (b—c) (r — a ) (a—b) (—e—a—b) 

^-(b-c) (c- a )(a-b) (a+b+c) 

«n 

('")<» (i+0+** ( <-+ a)+ ,. ( , +4)+ 2, ir . 
&P.=.*(H0+J‘, + ,i> +sf -+fc« +24 { f 

AttMgc in the descending power of*. 
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Exp. = a 2 (b 4- e) -|- c (b 2 -f- c 2 2bc) -f btr(b + c) 

= a-(b 4- c ) -f c (b -f c ) 2 -f he (6+ c ) 

= (*+0 (**+«*+ as+bc) 

= {b+c) { o(a+b)+ria+b) } 

= (b J r c) (o-\-b) (a-r<r) 

= (a+b) (b+e) (r-f*). 

Note—Io order to resolve expressions of the cyclic order 
into factors, they must be arranged in the descending powers 
of the terms, a , b t r, x t j or %. Factors like (a — b), (x—j) etc., 

can then easily be obtained. 

# 

EXERCISE 14 

Kesohe into fee tors :— 

0) j*(z-x)+z*( x -j)+ x Hj-z >• 

(2) xy(x-j ) -)~{j -^r-x). 

(3) bc(b-\-c)-\-ca(c+a)-\-ab(a-rb)-r'bakc. 

Solution : bc(b-\-c)-\-ea{<-\-a)-\-eb(e-t r b)-\-}x 2 bc 

z=bc(b~-c)-rira(f- : ra)-\-eb(a-\-b) J rabc-T-abc -\-abc 
= { bc(b-\-c)+ab< } + { <■*(<•+<*)+*&■ } -r { } 

= bc(b-\-c-~-a)-\-ca{c- i r a-T-b) A rab{e—b-\-c) 

=:{a -k-b-~-c) (bc+ia+cb). 

(4) s(b+c)* +b{c+a)--rc(a+b) 2 — 3abc. 

(5) a{b-c)*+b(r-ay+s(a-b)*. 

(6) a*[b—t) + b A {c—a)+c*(a—b). 

(7) x;(x+j)-h^C7+^)+^+^)+2*^- 
( 8) xy(x--y-)-j^j 2 -Z 3 )-r^*-x*). 

(9) <r(6 3 —r s )-F*(r 3 —tf 3 )-H(tf 3 -$ s ). 

(10) (a+b+cy-n'-b'—c*. 

Solution : Put x=a-ri> 

Then (*+*+0 s =(*+0 3 

=x 3 -f3rx(*-K)-K 3 . 
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Restore the value of x. 

Then (4H^=( #+ i). +M)+4) (<’+b+r )+c > 

r a s 3+ f 3 + 3 at ( a+b )+M" + b)(a+b +c)+ c 

— +*- + ,. + 3 (. + * ) { ^ +f(a+i+( . ) , } 
=-* + *«+,. + 3( . +i) ( „i +fl<H _ fo+ ' ' 
=W + ,, + 3(e+ ^ ){ ^ 

»C+' ,+3( * + '' 

-3*»+j) (i+0 ^ +a ). i* 

(12) (*+*+,) („* + i,+ raW , + ; 

26. Some important results 

*“(*+*+0 (**+&■+<*). 

(7)(^+(,- a)+(a _^o ( + )(H0(,+a) - 

(S) «(i- f ) + i( f _„ )4 :, (s _j )=1 

Miscellaneous Exercises 

**»&* into facor , 1 

(1 ) («J'+6x)»+( w _ij)». 

(2) (2*-3y;»+(3j,_ ? j» +(!c _ 2jf) 3 

S'-+t + -!t + » 

Alg.- 3 ll3f - 30 ' <<*) 4x»_2tx_10. 
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(7) (x + 1) (*-H) (x + 7) (x4-10)-360. 

(8) *3_3,-Lr-j-4 (9) x 4 + x 3 4-2x 2 +x+l. 

(10) 21X--M0XX-21.; 2 . ( 11 ) p*+ 2 pq+q z -p-q- 

(12) x 6 — 729. (13) x 4 +x a jr*+ 7 4 . 

(14) (x-j)*-(l-xjr)*. 

(15) 6< a — xj — 12/ 3 —4x— llj — 2. 

(16) x* — \4x 2 j- -\-j'. (17) 4x 2 —35x4-24. 

(18) x7-jf* + 5;-3x-6. (19) -b°-) + Ubxy 

(20) 2^ 3 <’ 2 4-2r 2 u 2 4-2j*^ a —a 4 —/> 4 —r 4 . 

(21) (x— 1) (x —2) (x —3) (x—4)—120. 

(22) X s —jf*4-3> s — 3 j 4- 1. (23)d*(14-<- 2 )-'(‘ 2 +* 9 )- 

(24) x 3 — 19x—30. (25) d 3 4-d 2 4-2*4-8. 

(26) x 8 — j 6 . (27) x 2 —^ —2)'*4-x4 -j. 

(28) Without divisioa prove that x 4 —4x 3 4-2x 2 4-*4-6 is 
divisible by x 2 — 5x4-6 and fiod the quotient 

Kes'lv‘ into factors : — 

(29) (x 2 4-5x) (x 2 4-5x—2) —24, 

[Hint: Put x 2 4-5x=d]. 

(30) 2x 4 -5x 3 4-6x 2 -5 <4-2. 

(3ly (x-j)*4-(;-* )*+(*-*>*. 

[Hint: Put a=x—y, and c=%—x]. 

(32) /; 2 ( J 4-r)-f 2 (d4-/;). (33) (a* + 2a) 2 -{<i 2 4-2*)-6. 

(34) 15(x 2 — 1) —72x. (35) x 9 -2j\ 

(36) **-£ 2 4-8£r-16r 2 . (37) x 8 -8jr 3 4-27* 3 4- 18x7?. 

(38) x 4 4-2x 3 4-3x 2 4-2x + l. (39) x 4 4-8x 2 4-144. 

(40) 6x* — jj -j 2 -6x4-3/. (41) U4-l) 4 -l* 

(42) 2x 2 +»y—5y i +x—j. 

• (43) (1 —x4-x 2 ) 2 —(1 4 -x—x 2 ) 2 . 

(44) 2 —3j4-3^4“^ 2 — 2ab-\-b-. 

<45) d 3 — 19d£ 2 4-30£ 3 . 
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(46) Without actual division show that x— 1, x— 2, jr-f-3 
arc three of the factors of x 4 -f* 3 — 7. x s — x+6. 

R* solve into factors :— 

(47) x 4 -16x s +36. 

(48) ** — 5xj-\rfy a —3x-\-6j. 

(49) x 5 -17x-{-26. 

(50) (a-f £) 8 +(£-fr) 3 — (a+2b-\-c)\ 

(51) (x-2j)*+(2 x -j)\ 

(52) *(x-l) (x-2)-3x+3. 

(53) x 3 4.-1 1 

( ***** + r ~27 +y- 

! (54)81x<-|-47+~* 

1 x* 

I (55) xb'-K’y+x'ji-x+j-l. 

I 


CHAPTER II 


HIGHEST COMMON FACTORS 

27 The factors of a’i are a, a, b, and the factors of ai» 

**e 0, b t b. 

It ts clear that a IS a common factor of both a'* and ah' 

j‘T“ ir t0i "* *. «. *. * and a, a. k. 

In both a and «»*. a*b is the highest common factor. 

(H c t '' Fmd ‘ he HighcSt C °“ 

(i) *»,», x ‘ji 

Solution : *‘y=xx x x x xjxjxj. 

■ H r p **->‘=*x*xj'X^xj-xj-. 

= x ^ XX J X JXj= X ‘j’ m 
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(ii 

Solution : x ! /=xxxx;X y. 

x 2 y x =xxxxxxyxyxyy,y. 
x i y 3 = x xxxxxxxyxy xy. 

H. C. F.=xxxxyxy=x-y 2 . 

EXERCISE 15 

Find the H C. F. ot 

(1) cb =, a 2 b. (2) ab\ a 'b. (3) x 2 y\ x 2 y\ 

(4) a 2 y%,xa 2 b. (5) 5 x*J 7 Z*» 

(6) x*. x\ x 2 . (7) 7 x'y, 14 xy\ 21 jy Z . 

(8) 2ab 2 , a 2 b y a 3 b, (9) 3 a*b* 9 6 a*b* t \2x*b*. 

00) xy. x 2 y~, x 3 y\ x y*. (11) * a K 2 ab\ 3a*b 2 , 4 ab*f. 

(12) 3j # .>V. »5.r 3 j-V> 12 x 2 y\\ 9x 3 y°z 3 . 

(13) 84 a r ‘b H c 4 , 60a*b*c\ 24 a*b*t*, 3 6aW. 

(14) 25x 2 j> 2 ^ 2 , 35x^ 4 ^ 4 , 70 x a y a z°, 75x*j 9 z* 

(15) a + b t a- —b*. 

Solution : V a 2 -b 2 = (a+b) (a-b) 

a + b is the H. C. F. of a+b, a*-b*. 

(16) a(a+b), a 2 -b 2 . 

(17) (a+b)\a*-b 2 . 

(18) (*+b)\ (*+b)\ 

(19) (a+b)\ (a + b) 2 , (a+b). 

( 20 ) x 2 -y 2 ,x*-y\x*-j f ‘. 

( 21 ) a 3 -/', a'+a 2 y~+y\ n 2 y'+a 3 y 3 +a*y 2 . 

Solution : a 3 —y 3 =(a—y) (n 2 +ny+y 2 ), 

a* +a 9 y~ +y* = (a 2 +ay+y 2 ) (a 2 —ay+yr). 

a 2 y K +a 3 y 3 +o*y 2 —o 2 y it (y t +ay+a 2 ). 

H. C. F =<i 2 +ay+y 2 . 

(22) 3a l — 3, 3(d 2 — 1), 6*(* 2 — 2<7-fl). 

(23) x^ — y *, 5x’ —3x-'_y 2 — 2y J • 
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(24) *-+63*_134, * 2 -f 100x-204. 

(25) x z — 10x—39. *■“ — 18x-f-65. 

(26) x 2 + 28*-H95.* 2 -f 10*-75. 

(27) x* 2 x -1 —• 8^-x 2 , v* —tfx 4 6i ? A* : ' 

(28) a* + a*x— 10^ b H-8x : ‘, *« — 16x\ 

[Kmt: Sioce ^-2< is a factor of c'-Ux', it may 
also be a tactor of a 3 10*Y 2 -f-8x* ]. 

(29) 9x-~ 16, 3< 2 —8x—16. 

(30) 13* 2 _58*+43. 25x 2 -70^4-48. 

(31) x 2 -\-3x— 10, x 3 —x 3 —14*4-24. 

(32) x 3 — 13\'—12, x n -f ?.v 2 — x_2.* 

(33) 3x 3 -f8c 2 _8*-3, x 3 — 3 x z -x+a. 

(34) a n ~-b\ {a + b)\ js + b*. 

Solution : ^-.b^( a +b)( a -b) t 

( l + b)> = (a + b) (4+b)(,+ b), 

aad a -'+b*=( a + b) (at — ab+b*). 

♦ • C. F .=<7 


(35) * 3 -j^ X 2 -J". 

(36) + 

(3r! ^3 y "’ 3 * 4 +2x 3 j-5A- 2 y-* 

28. r.yW/J, H. C F * 7 , 4t D-v tion \U, hcd 

same degree, either of them by the other anH u * ° f the 

Di7MC ‘ he *• -ainde^^^ 
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get the second remainder. Proceed in this way till the 
division has no remainder. The last divisor is the required 
H. C. F. 

The reason for this process depends on the fact that 
whatever divides each of the two quantities A and B also 
divides their sum or difference, the multiples of those quanti¬ 
ties and the remainder when one is divided by the other. 

Solved Examples. 

Find the H. C. F. of: 

* 3 -x 8 -x-f 1, —3x 2 -f3x —1. 

Solution : — 

* j X 3_ 3x ’_ f . 3x _ 1 j 

|x3-2x*+x | | 

X 2 -2x4-1 


H. C. F.-x*-2x+l. 

Rule— 1. Arrange the expressions in the ascending or 
descending powers of a term. 

2. Divide one expression by the other, so that the 
xemainder contains a lower power of the term. 

3. Divide the first divisor by the remainder as above. 

4. Continue the operation till there is no remainder. 

5. The last divisor is the H. C. F. 

6. If necessary, multiply or divide the divisor or 
dividend by aay term to avoid fraction in the remainder. 


2)-2x 2 -Mx-2 
x s — 2x+l 
x 2 — 2x+l 

X~ 


1 
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EXERCISE 16 

Find the H. C. F. by the method of division:— 

(1) x*-5x 8 +4, x 5 -llx+10. 

(2) x*+x 8 —5x» —3x+2, * 4 -3;r 3 -f-;r 2 + 3x-2. 

(3) 2x*- 9x 3 -f 14x 2 —9x+ 2, x 4 - 6x 3 + 13x 2 - 12x+4. 

(4) 6x 4 +x 8 -6x 2 —5x-2, 2x* -f3x fl + 2 x 2 -lx-6. 

(5) x 6 -x 3 + 8,x*-x 2 +4 

(6) 2x 3 +9* 9 -|-4x-15, 4 x 3 + 8x 2 + 3*4-20. 

(7) 3x 3 -5x 3 +2, 2x 5 —5x-f-3. 

Solution: 


Multiply 
by 2 


3 

Divide by 



x 

1 


3x 5 —5x 3 -f 2 

2 

2x b -5x+3 

2x 5 —3x 3 -f-x 2 

X 2 

6x 5 — 10x 3 -f 4 

6x 5 —15x-f9 

3x 3 —x 2 —5x+3 

2 


-5)-10x 3 -f 15 j- 5 
2x 3 —3x+l 
2x 3 -f-x a —3x 

6x 3 —2x* —10x-|-6 
6x 8 -9x+3 

3 

-x 2 + l 
—x*+x 

— 2x 8 —x-f 3 

—2x 3 +2 

2 

-x+1 

-*+1 

X 

-x-fl 



Multiply 
by 2 


C. F. = 1—x. 

(8) x 4 +9x—20, 5x* + 9x 8 — 64. 

(9) * fi +x a +2x4-2 f x 4 -fx a + l. 

(10) 2x B -11x*_9,4x 8 + llx 4 -|-81. 

(11) 8x 4+3*+10, 10x*+3x 8 -f8. 

(12) 2x“—7*»-46w—21, 2*‘+ll*3_l3*‘>_99*-45 
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(13) 3x- 13>r-f- 12, x-’ -\-2x —15 

(14) x 3 — 3**+* —3, * 4 +6x 2 + 5. 

(15) x 3 -4x--f 7x-6, 2x 3 -7x 2 4-2*4-8. 

(16) 2x*-3x 3 _3x 2 + 4. 2x»-x 3 -9x 2 -f4*- r 4. 

(17) x 1 x“ 8x -f* 12, 3x 2 —2x —8 

(18) *» —3x 3 -2x 2 + 12x-8, x'-7x+6 

(19) * 7 -l, * 3 _1. 

(20) 3x» —7x' + 13x--7x-|-6. 2x 4 -7x 3 -f 16 x 2 - 17x-fl2 

(21) 8v 3 —24x 2 + 36 r—27 16x 4 + 36x ? + 81. 16x 3 + 54. 

(22) x 2 -3v_70, .r 3 —39x + 70, x 3 -48x-}-7. 

(23) x :, +x = -4x-f2 1 x :, -x 2 -fx-l,x : ' + 6x 2 4-3x-10. 

(24) x 3 4-5x 2 _;4-7xy-4-3) !< , x 3 4-3x 2 _>-xy 2 —3> 3 , 

x»+x*j-5 *y s + 3/\ 

(25) 2x'-f 7 x-— 5x- 4 x 3 4- 8x 2 + llx-20. 

2x 3 -fl9x 2 4-49x4-20. 


CHAPTER III 

LOW ESI COMMON MULTIPLE 

29 35 is divisible by 5 and 7, 35 is a multiple of 5 and 7. 

Similarly a-— b* is divisible by a-\-b and a— b. Therefore 
a' — b* is a multiple of n-\-b and a — b. Similarly a'-' — b* is a 
multiple of a—b and a 2 -\-ab-\-b*. 

Definition '.—VC hen an expression is divis ib le by two or more 
expressions, it is the common multiple of each of the latter 
expressions. If this multiple be the least, it is the lowest 
common multiple ( L. C. M. ). For instance, a~ — b" is a 
multiple of a-\-b and — b. Also, a'' —b 3 is a multiple of a—b 
and a- 4 -ab-\-b-. 
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Therefore the L. C M. of o-\-b t a—b, a 2 -\-ab-\-b- is (a 2 — b~) 

{a-+ab+b 2 ) or (<i+b) (a 3 — b 3 ), which is separately divisible 
tya+b,a~b and a *+ab+b*. 

30. Solved Examples : 

Find the L. C. M. of : 

(!) * 2 J 2 , a 2 by, xy 3 . 

Solution ; X y 2 =x xxxy xy. 

a 2 by =axaxbxy. 
x 2 j" =xxxxyxy xy. 

In the first term, y is contained twice, in the second it is 
contained once and in the third, it is contained three times. So 
in the common multiple y must be contained three times. 
Similarly the common multiple must contain a* y x 2 , b. 

L. C. M , = a 2 bx-y n , 


EXERCISE 17 


Find the L. C M. of:— 

(I) a'y. by ■. 

(3) 4x j y, 5 abxy 3 . 

(5) 3 p*q\ Aa 2 pb 2 q. 

(7) 3a*b a (* f 5 a~b 2 c n . 


(2) 2 v 7 , 3 x*y\ 
(4) x A y* y ab 2 x*j- 
(6) 7 x'y 3 ^ 2 lx*y 

25 a 3 b 2 x 3 y l . 


(8) 5 a*b l xj, 15 ab 3 x*y 

(9) a*-b\ a * +a >b*+b\ ^^gb+b’. 



SoluiiM : a *-b° = (a_b) (a* + a b+b°), 

{a ,_ ab+b . i . 

■ “ +ab+b*=a‘‘ + l ,b+b‘. 

$ 

.. L. C,M.=,(a—b) (a'+ab+b 1 ) (a'—ab+b*), 

= (a-b) (a'+aW+b*). 

(t°) a‘-b‘, fi >-b\ (a-b)\ 
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(11) a*+ab+b\ {o-b)\ (a-b) («*-**). 

( 12 ) x-y {a — b)- , xj^la + b)*, xj(a* — b 2 ) 

(13) x 2 + 7x+l2,x n --x-20. 

Solution : 


x 2 +7x+12 * = (x+3)(x+4). 
x--x-20 =(*-5) (x-H). 

L. C. M. = (x+3) (x-f 4; (x-5). 


(14) x2+x-2,x 3 -2x+l. 

(15) 2x 2 -7x + 5, 2x 2 + x-15 

(16) .t 2 —9, x°-x-6, x 2 -6x+9. 

(17) 9x 2 -4, 6x 2 + 19x-H0, 6x 2 + 7x+2. 

( 18 ) x 2 -Hx-21,x 2 + 9x4-20,x 2 + 2x-15. 

(19) 9a 2 — 21tfx+6x 2 , 6. 2 4-10 ox— 4x 2 and 9<a 8 - (>ox-\~x % 

(20) 2x 2 + 3x-2, 3x 2 + 7x+2, 6x a -x-l. 

(21) 6a 2 -5ab-6b 2 ,5a 2 -ab-2b 2 Sa 3 -27b\ 

(22) 3x 3 -j-8x 5 -5x-6, 3x 3 +14x 2 +17x+6. 

(23) 9a 2 b-ab 2 -b*-\-9a\ 3a 3 -\-b 3 -3ab*—a*b. 

(24) x s +2x* —1, X s —2x+l. 

(25) 6x 2 —5x—6, 16x 4 + 36x 2 + 81, 8x 3 + 27. 


31. To prove that the product of two expressions is equal 
to the product of their L. C. M and H. C. F. 

Proof Suppose the expressions are A and B, whose 


H. C. F. is h and L. C. M., /. 

• A — ah and B =bh where a and b have no common factor, 
since all the common factors of A and B arc contained in h. 

ahxbh AB 

' . “ — ■—- 

h h 


l=abh 


(I)- 


lh= AB. 

Example : a 2 -b 2 and ( a-b ) 2 arc two expressions. 
Their L. C. M. = (a+*) ( a-b) 2 and H. C. F. = a -b. 
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the product of their L. C. M. aod H C. F. 

={a-\-b) 

= \a*-b"-) (j—b)- 

which is also the product of the giveo expressions. 

By this method the L. C. M. of expressions which cannot 
be factorized easily is obtained since 

L C M _ Product of th e two expressions 

Their HfC F~ 

EXERCISE 18 

(1) 2**-9a+4, 3<z 2 —7*—20. 

(2) 4x 8 -}-16x 3 —3x-45, 10x 3 + 63x 2 + 119x4-60. 

(3) x 8 4-x*-x4-2, .t 3 ~4x 2 +4x-3. 

(4) o* + Z»*b—ab* — 2bs, aS-Wb—abt + Zb*. 

(5) 6tf 3 -lltf2 4-5tf-3> 9w s -9tf a +5fl-2. 

(6) 9x*—x 2 —2x, 3v 3 —10x 2 —7x— 4 . 

(7) 2x*-f b/x — 1 O^x— 30/<7, *x 2 -9p x -\Sqx+45pq. 

(8) 4x 3 -10x 2 - 18x4-45, 6x 3 4-8x*-27x-36. 

(9) 5x 8 4-8x a —7x—6, 5x 3 -f28x 2 4-45x4-18: 

(10) The H C. F. and L. C. M. of two expressions of 
second degree arc x4-3 andx 3 -7x4-6 respectively. Find each. 


CHAPTER IV 

SQUARE ROOT 

32. The square of 3 a or —3<a is 9a*. 

Therefore the square root of 9a* is 3a or—3a. 
Similarly /25x* = ±5x a . 
tnd VTa+b)*= ± {a+b) 
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Sc lied examples: — 

Find the square root of : 

( 1 ) 9 a*b* 

Solution : 9a*b' = 3 X 3 X a x a * a xa, X b Xb X b X b, 
.*• V9J* b* = ± 3 

EXERCISE 19 


Find the square root of : 

(1) x-; 2 , 16 x-j- t 25x‘j 2 , 36 x'7‘, 9x^'. 

(2) 49a 2 b 2 c 2 , (4i K b*i'\ 81 a'b*c\ a c b~p'o'. 

(3) -01 a A b- •36x'j 1 '■ 

Ula U 5 ’ 49 ** » 22 3 x *j * * 

(4) a ' + Tab + b 2 , 

Solution ; /j‘- -{-2;^-r^ 2 = 0* -r^)' 

.\V(«»-i-*) as=s =k<*+*) 

(5) *--HOx-b25 

( 6 ) x- — 6 x 4*9 

(8) 36x* 4-120x- 4-100. 

(10) 49x 4 4-84xv 2 4-36_; 4 . 

(11) w 

Sol-fion : \a--\ab+\b- 


(7) 4j 2 4-12^4-9/' j . 
(9) 4 f) j" — TOj’’ 4-25. 




+ (.\*> a 


=(A *-^) 2 

'. J (\a — \b) 1 = ±(' J —3*)- 


4 r» 


o _ • 


( 12 ) 


x y , xy ^ , 4 ^ * 


9- + 9 


+ 


36 


03) 


a-b'xi- , x-j* 

~2S 25 ' 100' 

(14) a 2 -\-b*-\-c~ 4“2 jb-\-2bo-\-2s4. 



square root 
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_Since .*+**+e*+ 2 »i+ 2 fc+ 2 «=(,+i- f ., ) *, 

•••/‘’‘+l>' , +c’‘+2ab+2bc+2t<i = +la-i-b4-(\ 

;; s > f s + 9 -’ ! + 2 5? s +i2^+3o n+ fi Jf : 

(Id). 9<t 2 + 16i* + 25,rU-24*f>_40fc+30c, J 

(17) x i +j*+z t -2x’ji*+2j*z a -2z t x‘. 

(18) ■~+^-+ c L + ^_ + ^ L .» 

4 9 25 + TTT- r . 


33. A/r/W o/ Indeterminate Coefficients. 

Solved Example : 

Extract the square root of: 

36*4 - 36x 3 +33* 8 -12*+ 4 

S ° h,Un •' Since ,he **pies»ion i, of fourth degree ir. 
square roor is of second degree, whose firs, term is 6 x ' 

■ 4 rr:r,*«, 

.. (6x*+p x+l} y = 36x‘-36x’+33x«_ 12 x +4 
Nowjfix''+;«*■+}•+ 12 /x> + 2 ^ +X2qx , ' 

Z 3 l* +12px s +* '(P + 12 ?)+ tox+f 

= 36x*-36x°+ 33 x * _12x +4> 

Equate the coefficients of the same powers of x in k c 
expressions, powers 0 , * Ja both 

12 £ = —36 .(j) 

fi* + 12* =33 ...(ii) 

2 pq = —12.(iii) 

Fxom (i) ;>= - 3 . 

From (ii) 9+12*=33 >Q r *=2 
Substitute «he vaiues of* and , in 6x»+^ +? . 

The reqd. sq. root = 6 * 8 - 3 *+ 2 . 9 
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EXERCISE 20 
Find the square root of : 

(1) 4x 4 -12x 3 4-5x 2 4-6x4-l. 

(2) 4x 4 — 8 x*j* + 4xj*+j*. 

(3) 4x 4 -12x a *_lix- , o 2 4-30x<i 3 4-25 < 3 4 . 

(4) x 4 —4x 3 4 - 10x 2 — 12x-}-9. 

(5) x 4 -4x 3 + Gx 2 -4x4-1. 

( 6 ) 4x 4 4-12x 3 —llx 2 —30x-|-25. 

(7) 16x 4 -24x 3 4-25x 2 - 12x4-4. 

( 8 ) x 4 -2*x 3 4-5</ 2 x 8 _4j 3 x4-4* 4 . 

31x 2 

(9) 4x 4 + 2x 3 - -2x4-4. ' 

(10) 9x 4 - 30x 3 -29x 2 +90x-f81 

34. To find the square root bj factors : 

Solved Example : 

Find the square root of : 

(*+1)(*+2)(*+3)(x+4) +1. 

Solution : (x 4 -l)(;c + 2)(x+3)(.r + 4) + l 

=(x+l)(*+4)(*+2)(* +3)4-1 

=(.r 8 + 5x4-4)(x 9 +5x+6) + l 

Put x* + 5x=/ 

Then the exp. = (/ + 4) (v4-6)4-1 

=^* + 10/4-244-1 
=_/ 2 4-10/+25 

Now Vj'* + 10/4-25= ±(^+5) 

Restore the value of j. 

The reqd. sq. root = ±(x 9 + 5x+5). 

EXERCISE 21 
Find the square root of : 

( 1 ) x(x+1)(x4-2)(x+3) + 1 
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(2) (x+2)(*+3)(x+4)(*+5)+l 

(3) (x+3)<x+4)(x4-5)(*+6) + l 

(4) (2x+ l)(2x—l)(2x-f-3)(2xd-5)-F 16 

(5) What should be added to (x-f l)(x4-3)(xd-5)(x-f 7)to 
make it a perfect square ? 

(6) What should be added to (2x—l)(2x- 3)(2x-5)(2x—7) 
in order to make it a perfect square ? 

Find the square root of : — 

(7) (** + 5x+6)(x*-h4x-F3)(x s +3x+2) 

Solution : x 2 -f 5x+6=(x-}-3) (x+2) 

x*+4x-h3=(x-i-l) (*+3). 

**+3x+2 = (x-f2) (*+l). 

.‘.(**+5x+6) fi«+4jr+3) (x*+3x+2) 

=(x-F3) (x+2) (x+1) (x+3) (x+2) ( x +t). 

*** Thc rc< l d - S S- *oot«±(x+l) (x+2) (x+3). 

(8) (2x*-x-l) (x*+2 x -3) (2,» + 7 x +3) 

(9) (2x a +3x-9) (2x*4-7x+3) (4x’-4x-3). 

{m Or*+*x-20 (x*+3*x-f 2*«) 

{'1, 4 ( i+4- ) +6. 


Solution : 



( 2+ y) , =^+2.x-- + i 


X X 


=*'+2+i. 


1 V* 

- 7) ~ 2 - 
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= ( *+ V ) - 4 ( *+ t) +4 

=( x+ ±- 2 y 


The reqd. sq. 


root=i( x-\- —■ 



(12) "V + 4 (*+“) + 6 - 

in) ( x+ ■—) -s( i- - )+-:• 
(14) ( x— ~ ) 4-6 ( t+ )+!3- 

05) (x~2 x ) - 14 ( c+1 2^) +M 

(16) (^_I 2 ) , -4(. c 2 4-^)+8 


35. Common Method to find the square root. 


Soli ed Examples : 


Find the square root of: 

(1) 4o 4 + 12a a +lU 2 -30x+25. 


Solution : 2x i 

4x 2 + 3a: 
Aj- + 6 x -5 


+ ( 2x 2 +? j;-5) _ 

4_i * -t* 12x 8 — 1 la:* — 30 j:+25. 

4a: 4 

12a; 3 — Ha: 2 

12, :, +9a 3 _ 

-20a a -30a+25 

-20x^-300+25 

X 


/. The reqd. sq. root =+ (2ar + 3.r—5). 
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< 2 )* 4 - ^ . 17 *‘_ 24 * 

^3 + ^4 * 

Solution : 


±e- 3 f+^) 




x 2 ’ — 




2 


24x 16 

J,3 + ^ 
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2 * 2 


— ?^\ 6* 3 . I7* 2 


» / r—h 


-6*3 9* 3 

J' + j*" 


2* 8 


** . 4 \8* # 
y)y 
a* a 


24* 16 

24* 16 

3 "+■ TV 


A 

. .the reqd. sq. root = -|-fca_^ v 

x y yf 

»!/ tv . 


ascemiing^oi ‘° **" 

(2) Find the square root of the first term. 

J3) Divide the first term of the expression by this square 

(4) Take down the remainder. 

(5) Multiply the first term of the reouireH 

«nd divide the first term of the / T"' IOOt b ? 2 

•nd add the quotient to twice the fi rst " “ ! ' be pr ° duct 
Alg.-4 etm the required 
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square root. Divide the remainder by this new divisor and 
take down the first remainder 

(6) Proceed similarly till there is no remainder. 

(7) The quotient is the required sq. root. 

EXERCISE 22 
Extract the square root of : 

(1) x 2 +> 2 +s 2 +2xy + 2^ + 2^x. 

(2) 4 o 2 + 9 d 2 -\-\ 6 e 2 — \2ab-24bc-\-\6ca. 

(3) 4x 2 + 25y 2 + l-20xj--iqy + 4x. 

(4) x* + 2x 3 + 3x 2 + 2x+ 1. 

(5) 16a* — 24d 3 —31<a' 2 + 30rf + 25. 

(6) 4x 4 + 12x 3 + 29* 2 + 30x+25. 

(7) x 4 +4x 3 + 10x 2 + 12x + 9. 

(8) 4x 4 +76x 3 + 369x 2 +76x+4. 

(9) What must be subtracted fromx 4 — 4x 3 + 10x 2 — 14x+17 
to make it a perfect square ? 

Solution-. x* I x‘-4x a + 10x*-14x-t-7 I x s -2x+3 

X 4 

_ _ 

2x 2 —2x — 4x 3 + lOx 2 

-4x 3 + 4x 2 

2x - — 4x + 3 6x 2 — 14x + 7 

6x 2 — 12x+9 

— 2x —2 I 

.. _2x — 2 must be subtracted from x 4 — 4x 3 + 10x 2 — 14x+7 

to make it a perfect square. 

(10) Find the value of x in 4 x’'+4x r '+9x 4 + I6x ' 

+ 10x a + l3x+7 to make it a perfect square. 
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(11) For what value of *■ will ** —2* 9 — x M 4-x— 4 be a 
perfect square ? 

Find the square root of : 

(12) 9x‘ + 12*s+l0;e 2 +4*-fl. 

(13) 9x °- 12x- 5 -f-34x‘-62x 3 -f 53*2-70*-f- 49. 

(14) 25* 6 -f30* 5 + 9**-.20r 8 — 12x 2 -f-4. 

(15) *«_2x<+2*3 + x*-2* +1 . 

(16) *«-2^+5x*+2x*-2>f*+12 J f+9. 

(171 ——?i. I 7 3* ^ 

' ' />» y+- 4 -——+~ • 

f 181 j ^r~12^-6 ^-f-4gf4-9Z>g-L^2 

4a 2 -f9^_l£7- 


[Hint : Extract the square roots 

minator separately. Divide the former byTbTCr ^ ^ 

b * ab . 2>x 


(19) ^.+ k x+ IL_‘L .2* 

J 4 3 ‘ 3 • 

(20) -^+4*.+ ^l + 4._ 2xi _J« 

y 3 * 

(21) x . 1 

1 ' + 2 “T+n-2**. 




b* 


2i 


** b *o make 


2/> 


(22) x'-6v + 5+ il , J 

* 'at 2 . 

(23) What must be added to 
it a perfect square ? 

(24) What mus , be added to *«+*» . . , 

->* “ - Perfect squate ? + 4 ~ 2 "+ 3 + ~ 

(25) What must be ad(Jed 

feet square? + " - 


to 


* to make it * per _ 


CHAPTER V 


FRACTIONS 


-j *7 T . , . 75 5 x5x3 . 

37. In arithmetic , 05 - 5 xTx 3 

„ . , . * 3f ’~ axaxaxbxb . 

So in algebra- =- — - —a xaX b=a-b. 


ao 


axb 


In order to simplify an expression we have to divide its 
numerator and denominator by their H. C. F. 

Solved Examples : 

Simplity :— 

49x 3 yy 

Solution : The H. C. F. of the numerator and denominator 

is 7x 2 ) 3 y. 

49* 3 _y 3 % 3 -h- lx 2 j 3 £ 3 


• Fraction = 


lx 2 y*y -^Ixy^ 

lx 


n 


a 


( 2 ) 


<■{<*—b) 

a 2 -ab¬ 


solution : 


c(a—b) a(a—b ) 




(3) 


a'--b* -{a+b) (n-b)~' 
x'-j 3 

x*±x 2 y+y 

x'-y (x—j)(x 2 -\- 2 ) 

** +x' j y +y~(* 2 +xj+y) (* 2 - x y+y^ 

X-J 

** x 2 -*r+/ J 


Solution : 
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EXERCISE 23 


Simplify the following :— 


4.**' 

{ ' \6ab* • 

(2) 

1 ; * 3 V? 3 - 

{D) 16*y*^* • 

(4) -- 5 ^ 

^ ^ 20x*jr a ^ 2 • 

15«**W 

1 ' 75a*b7*d*~ 

(6) >*4!>_L 

K) 16ab*x* • 

10a 8 *W* 

1 ' 50 a*b*c B d*' 

/ai 13* 8 j>** 4 $ a 

11 3&.**yW • 

9 J4^V 3 ? 

; 49/> 8 ^V 8 ^ 8 * 

(10) 

(10) CTsn 

di)‘ ai+ " 

I 1 

W 

* 

C? 

(13) 

ab\a *—£*) • 

(14) ( TT 

' a* — b 3 ' 

(15) 

15tf£(>- 8 4-jp8) . 

(16 )fpl 

(17) 

> 3x‘S Z ’ [x+j) ,-. 

n q\_* 8 +* 3 

(8) ^ 4 +x«jqj4. 

(19) ~^Zi a * 

M*'+ta , y 

(20) ‘ 

JC 8 ~_yH • 

(21) ■£%£=& 

■W* fl 8 _|_£Sj' 

1231 J^+'J^’+Jf+ll 

(22) -I*± 3 X*+4) 

(*+i)r*+3‘r- 

(24) J^)(y'-w4.t«) 

X 8 —. 
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(x-f 3)(x+4) 

K ) 5(x*-16) ‘ 


(26 ) 



{ X '--y-)(x 3 +y 
(* a + *y +y ) {x+yy 



x 2 4-14x-(-49 
x J —49 


(29) 


x 2 — 3x4-2 
x“ -\-x —6 * 



o'- — —r 2 — 2bc 



4x* +7x 2 -f-3 

4X* —X 2 — 3* 



5<j 2 x 2 9*"jr* 

3 b*y X 15ax‘ 






(41) 


x+1 x — 1 x-f 2 
x—1 X x-f 2 X x+1* 


x-fl . X 3 +2x4-1 
(43 > x 3 -!^ x 2 - 1 


(30) 

(32) 

(34) 

(36) 

(38) 

(40) 

(42) 


4x 2 4-16^4-15>' 2 
4x- - 25y* 

2a g +3a+l 
2 ^^ — ^— 1 * 


at 9 ** a^b* 

fb x *y • 


2a'b°-c\ 

5xjZ 

x*y i y x 

4 abc' 

2x a 

3a 

-s - f ~7 X 

3_y £ 

2 b # 

2X2 

X 

— x J — 

y 2x 

X 3x 2 


X 4-J . X+J 

x *-y* ' x—y 


/A ,. x+3 x- —5x+6^ x 2 —9 

w x+5 x 2 — 25 • x 51 — 1 Ox+25 ' 


(45) 

(46) 


x 3 +y'-\-z' — 3xjZ 

x*+y+z*—xj-jrz-i* m 

a '-_-{b-c)~ [c-a) 2 -rb*^a-b-c 

(^" b^-c- *(*+*)* — ‘ ,»—*+*' 
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/ 47 N v a 2 +ab+b* . *+* 

' * 3 -£ 3 a 3 +* 3 • a—b 


<48) 


4 -b* . a*~a*b*+b* ^a±b 
—b a ’ a'+atbt+b* X ^b‘ 


(d<)\ 21a3 —M 3 . 9a 3 + 6ab-t‘4b 2 9a 3 — 8b* 

J 81a*-64b* ' 9a 2 —8b 3 X &-2 F* 

<50)^±l B ±lrJ^^_ _ * 2 +S 

X *+J c **+y 2 + l— xv — v —x 


*°+S _ . *+.7+ 1 

x 2 +J 2 + l-xy-J—* ' x*—x*j*+j* 

5x+6 . x 2 —2x 


(511 _*!±f X. x 2 -5x+6 . x 2 —2x 

x*-x-6 x*—4x 2 + 16 * x 8 +2x*+4x* 

* 3 ~ 1 v *!+3*+2 . x*+x-2 
' ^ * 2 —1 x*+x 2 + l~ - x 4 +x ♦ 

(53) {x-j)'+xy . *»+j,» 

*~-*y (x-\-2j)*—2ty * — xy 3 * 

^ 37*2 X 37*2 X 37*2x1000000 
V ; 4~X4X4X(12*4) 8 * 

(55) ~ 3 ~^ >e lzz. x + 2 

x*-x*-4x+4 

Solution: I x 3 — x a — 4v_i_,i i 


* 3 — X 2 — 4x+4 
* 3 —3x a +2x 

x 3 -2x 2 —x+2 
x 3 -x 2 -4x+4 

2x 2 —6x+4 

2x 9 —6 x+4 

—x*+3x—2 

• 

1 

=**-3x+2 

• 

i 

» 

• 

i 


Fr . __*(*« -3x+2)+l(x * - 3x+ 2) 
x(x 2 —3x+ 2)+2(x s ^3x+2j • 

(x+l)(x a ~3 x+2) x +1 

(x+ 2 ) (x a ~3x+2)“x+2 • 
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(56) _^±^4-25 

x 4 -9x*-h30x-25 


(57) 


(58) 


(60) 


(62) 


(63) 


(64) 


x s —7x—6 
X 3 -f X* — 22x— 40 • 

20x 4 -f*"_l 

25x‘ + 5x 3 _*-l- ( 61 ) 

2x 4 - x 8 —9x g -f 13x- 5 

7x 3 _19x* + 17x-5 • 

7x ;3 —2x *j —6 3 xy 2 1 $j 3 

5x*-3x^_43xy^+27^ 3 ^18> 4 • 


7 — lOx— llv 2 -6v 9 

14+x+4x 3 -3x 3 * 

6x* —11x 9 4-5x —3 
9x 3 — 9x 2 + 5x—2 • 

3x 3 -27ax*+78 i*x—12a fi 
2* 3 + lOax 2 —4* 2 x—48a 3 ”- 


x; 3 -2x 2 -x4-2 
x 3 —x* —4x+4 • 


(65) 


x *_5x 3 +x 3 4-2U-18 


x*-2 x *- 5x+6 

38. Reduction to the lowest denominator : 

Solved Examples-. 

Reduce the following to the lowest denominitor : 


(1) 


ab 


y k 

be ’ ca 


Solution 

x 

ab = 


The L. C. M. of the denominators is abc 


cx y _ ay . % _ b% 

abc ’ be ~ abc y ca ~~ abc 


a-b • a+b * a 2 -^ 

Solution : The L. C. M of the denominators is a- — b- 

. a __a(a+b) b _ b(a — b) 

" a -b-a l -ba^b* a*'-b' 
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(iii) --± 3 . *+ 2 x+4 

* 2 -*~12 ** 2 -x-6 * z 3 +7x+ 12 

Solution ' * a -x- 12=(x_4) (x+3) 

**-*- 6 =(a:-3) (*+2) 

:r 2 +7x+12 = (x+3j (x+4) 

The fractions are : 

_ *+2 _ x+4 

(*-4)(*+3) * (x—3)(x+2) ' (x+ 3 )(*+ 4 ) 
x—4 ’ x^3' x+3" 

The L. C. M. of the fractions=( 3 f - 4 )( x .- 3 )( J< ., 3 , 
Hence ‘ # 

1 - (*—3)(x+3) 

* *+12 *—4 (x^-4)(x—3)(*+3) 

J_ = J*-4)(x+3) 

* -**—6 *—3 (*— 4)(x— 3 )( x+ 3 ) 

*+ j_1 (x—4)(x— 3\ 

V+Vx+12 x+3 -(x--4Xx- 3)(x+3) 

EXERCISE 24 
Reduce to the lowest denominator:— 

m ± 1 * * h e 


(1) 

(3) 


5*6* 8‘ 


*+l’x-l 


( 2 ) 


ab*~bi> 


(S> 4 (5j-4x)- 5(5y-Mx)- ( 6 > 


(4)-1_ 1 

* 2 +3x+2* x a —-7x-—+8* 


(7) ^ a J± 
o+£* a— b 


_ <?£ 

X—4 v* f 


(8) *—4 x _l 3 

12’ **+x^20’ j^+8x+) 
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(9\*- < L x ± a _J_ 1 

x* + a*’ x*-a* 

(10) _ 1 __ 2 . _ _ _} _ 

v ; (l+x) 2 ’ 1-x 2 * (l-*)*’ 

39. Additicn and subtraction of fractions. 
Solved Examples: — 

Simplify : 

n> 2 


Solution : 2 + 2 = *2^ * 

(ii) 

Solution : 3 + ^4 



Solution : 






5 



(iv) 


+ 


x + 2 1 x+3* 


Solution : 


3 2 _3(x+3)4-2(x+2) 

x+2 + x+3 (x+2)(x+3j 



__ 5x+13 

(x+2)(x+3j- 

*4- £ b 

a—b a-\-D % 



• 

FRACTIONS 

Solution: — n 

a—b a 

-* ( a +b)* — (a—b)» 

+b a- — b* 

("+*+ 

a—b){a-\-b—a+b) 


a*-b* 

2ax2b 


1 

M 

* 

II 

• 

4 cb 


“ a*—b 2 


EXERCISE 25 

Simplify : — 


(1) 2L+^-+f*. 

(2 > T+T+T- 

(3) ■£-+*_+£. 


be ^ ac ' ub’ 

(4) « - « + a . 

(5) -^L+i?; + ii 
S J + JZ + 9 Z - 

(7) ~+ —+_L 
a ^ x + 2**- 

2x-l 4x_ 8 

(6) 5r+^ 

(8) * + =?+£? 

(10) *+' + x + 2 + *-i 

3 6 • 

11) ^+1 3*+2, . 

1 3x Sx +T 

• (12) ^ J, 7 5? 4- J, i 


... A 
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(17) ^ +4 _ x + 2 
V ' x+5 x+3- 

(19) x-—4 "*~(x—2) 


( 18 )^rs 


(2°) -£ 4 — 


y_ 

i+y* 

16 -3x 
x 2 —16' 


(21) a (a-4) + i(*+V 


_ X 

(22) ^.2_x 2 _ x a 


Solution : 


+ 


x*—a 2 ^a 2 —x* r 2 — fl 2 


a 2 -a 2 


x—a 


x —a 


1 


£ 2 —* 2 (a:—a)(;r+tf) 


(23) 


(25) 


2x 2 


2 x 


8 


*‘-.T x 2 +.r 

2 x—_y _y—2x 


*7 




(24) —+ 


XJf 




X 2 —(3 2 


(26) X +%- , 
v ' x—a ax—a* 


(27) 


a-\-3b 2a-\-6b 

a-2b~2r+*>b * 


<»4-£ 4<7& <j—£ 

( 28 )^+ <j tzf + h^ 


(29)^—?=?+5~ 


(31) 


*-* x+jr'x 2 -^ 2 ' 

'4-b a—b Aab 
— b a-\-b a u —b’ e 


(30) 


2x—7 2(x+2) 
(x —3) 3 — x 2 — 9 


4x 2 + 9> 2 2.r—3y 

( J ^4a- 2 -9y 2* -j-3> 


,**x * s _*-H \ , x-l 

K ) x 2 — i x-i “»“x+r 

3(*-l) _ 5(x+J) 2(^-M 

1 ; x-fl X-I **-!• 


05) a - f 


2r 


'(*+<-) * 2 -' a 
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<36) 


+ * 


a + b * 2 +£ 2 

2b + 2b(a-fV) 


m J±£+ 4 * 2 


1-x 


,(38) 

4-f-2 

a 

4 

4-J-2 

(39) 

x 4 + 2x 3 + x 4 - 

(40) 

1+x 8 

1-x 8 " 

4x 2 

1 —X* 

<(41) 

1 

1 

« 

V 8 —9 

x 8 +x 


1+x 4 l+x 2 ' 

a 3 — 2a- 


1 


o • 


. :Solution : —r— h -—- i_ 

x —9 x*+x-6 (x+3)(x-3) (x+3)(x-2) 

_ *—2—x+3 

(x+3)(x-3)(x-2) 

_ 1 
(x+3)(x—3)(x—2) 

_ 1 

(x“—9)(x—2)* 

. (42)_?_!__ 

* ' (*-3)(x-2) (x-2)(x+3)* 

‘ (43) + k^>)(^37)' 

. (44)_ 1 _l_ 1 

* x*+7x4-10 ' x 2 + 13x+40* 

. (45) ___ 1 

’ x 2 —4x+3 x*—3x+2 * 
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(46) _ -_ 

2x~ — 3ax—2a- 2x~ — 5ax-j-2a -* 

(47) — 1 - _l_ 1 _ 

'*‘ + 13x+30 ^** + 5x+6* 

(48) - - -|_ 5 _ 

x” + 10x-+9 ^x*-3x—4 ' 

(49) 1 __ 1 _ 

x 2 + 7x+10 x 2 +13x+40 ' 


(50) 

(51) 

(52) 

(53) 


*-2 x-4 

x'-x-l^x'-Sx-A' 

x+4 x — 5 

* 8 "—3*—28 _ *’" + 2.r —35 * 

1 2x 


~K 4 


.£*+*+1 1 x 4 +:r*+l * 

_ 1 _ + _?__J__ 

(.r-1) (.r—3) ' (3—x) (*— 5) (5 - x ) (v—1) 




1 2 

Solution'. Exp. =- ------ — - i 

U-l) (x-3) (x-3)(j-5) + 

J_ 

U-5) (x— 1 

_x —5 — 2 j4- 2 -}- 3 X — 9 
” (.r— l)(z —3j(j— 5 
2x- 12 

U-T)U-3)U-5) 

2(x—6) 

U- l)U-3)U-5)' 

1 1 1 
(54) (x-2)U-3) + (.r-3X.r-l) + 5- 
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(55) 


(56) 


(57) 


l 


-r; + 


1 


(x-4){a+5) ( X -3)( X +S) ^(x-3)(x-4)* 

_ 1 \ 2 

x*-%x+15 + .t* — 4x-pT 6jr+5'- 

-J-.+ — __ 2 _ 

* % -“ x x*+x-2 x* + 3x+2' 


(58) — 


1 


x 2_7x+12 x~-x-6 +x*-2 x — 8 

(59) _,_ 3 3a—2b 

a*—ab ab(a+b) ab(a-\-b) ' 


(60) 


2(*-3) 


(*-4) (x-5) 


x— 1 


x-2 


(61) Ent-i 


(x-3)( x -4) (x-5) (x 

1 2x 


-3) 


+ 


— X+X* ' 1-X*+X* • 


(62) 


(63) 


(64) 


(65) 


•_ y+27 . 2x+3 

x-f 6x a —15 4x*+3~8x+5-7*^6x 


x+19 


<7-f-X 

tf 2 +*X-fx 2 


-4-—._i_2x s 

a* — drA-yr 2 ' V-4 


a* — a X +x 2 +*•**»+*♦ 


+ 


* 9 -x 2 +.r—1 

_ 3 __?_ 1 

o: 3 -3.t+2 x*+2x i -x-2 


1-3 r 


x»+x*^TV 


(66) -1+ —L- + 1 __ 3 

X X—1 x+l X*-l 

Solution : 

Ft. =— 4- *±L±*=I ___* , 3 

* (z-iXa+i) is^T+j^irr, 
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= JL _i_ . ^_ 5 _ i_ 3 

x x 2 —1 x 2 -l^x(x* 

= 1 + 2x ~ X -\ _ 3 

x * fl -l ^r(**-l) 

= 1+_?_ 

* ^ x 2 — 1 ' x(x*-l) 

^j-^l+x 2 4-3 

= 2x 2 + 2_2U a + l) 

*U 2 -1) .r(a 9 -l)* 


(67) 1 4 - 1 . 2 j: 4x 3 

*“2jr ^x+2^x* + 4j^x4 + 16,** 


(68) U+l) 2 U+2) a Ix+l) 2 * x+'l x+2 


(69) 


(70) 


<71) 


2 

, 2 

4* 

8x 3 

x — a 

^x+a 


^ x*-a*’ 

1 

1 

2j: 

... 

x+a 

+ x- a + 


+ x 4 +* 4 - 

l+x 

, 4* 

8x 

1—x 

l-x 

+ l+3 2 + 

l+^“ 

■ 1+JE “ 1 


16 X 


/7?> 1 1 

(a— £)(* — r) + (£— aj(b—c) ^~(c—a)(c—t>) 

Solution : Fr. = — —-rrr-? — -,* ,-r —-r- 

[a-b)(c-a) {a — b)[b c) 

_ 1_ 

\c—a)(b—c) 

r i i i 1 


=_ r *_ 

L(a — b)u — a\ (a— 


{a-bfc-ay (*-£)&-') ('-*)(*- 




FRACTIONS 


__ — c -j-o —a-j-a — b* 

Y(a-b)[b- <■)(£—a)J 

\.{a—b)(b—c){c— a )[ 

= ' 0. 

(73) ( —__l ... _i__**_ 

— ^j(4»—r) ^{b-a){b-cy (c — a)(c — b) ‘ 

(74) _f±£_ . h +x__ , __^±x 

(a-b)(a-c)^(b—c)(b- a) + (c-a)(c-~b)' 

(75) } —_j. * + l , *+1 

(76) _** fr-a) <•»(<*-/,) 

(a + b)(a+c) +(b+c)(b+a) + (c+ a )(c+b) * 

(77) _ . _i±C_ , r+p 

(?-r)(r-J>) (r-p){p-j)+(p- 9 YjZ7f 

(78) . b'(t+a) ‘'(a+b) 

(a—b)(a—c) (b—a)(b—c)+(c—a)(c—by 

(7^\ ° 2 _l r a 


Solution : Fr. = 


-[ 


2 


(«-*)(r_,)+prjjpr 






Alg.-5 



f —{ a — b)(b—c) (e _ a) , 

L («-i)(^—J 
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(80) 


be 


(b-a){e- a )+ (e-b)(a-b ) + (a-c){b-c) ’ 


ca 


+ 


ab 


(81) a (^+_ c ) ■ K c +tf) , f(a+b) 

{a-b)(a — cy(b-c)(b-ay(c-a)(c-b) ' 


(82) 


1 


*{*-b){a-c) + b(b-c){b-a)+c{c-a){c-b) 


1 


+ 


1 


b 3 


^ (a — b)(a—c) Jr (b—a)(b—e) + \c—a)(c—b) ’ 


(Hint: Remember thit a 3 {b—c)-\-b 3 (c—a)-\-c 3 (a—b) 

= — ( a — b) ( b-c) (r-a) (a+b+c) 

(Sec solved Example 2 § 25 cyclic order. ] 

(84) ab +ac , bc+ba . ea-\-be 


ab + ac bc + ba 

(a—b){a—c) ( b—c)[b—a) ' (<■—*)(<•— b) * 


(851 bc (x-*) , ca (* — b) ab(x — e) 

' ( a — b)(a—c) ~ r " (b—a){b—c) (c—a){e—b) * 


(86i tf8 +«+ J . **+»+* , r*+*+i 

; (*—£)(*—<-) r)(^>—<j) ^ ('—*)(<•—£)* 


£ 2 +<-*-2a^ r 9 +* a -26 2 a n -+b*-2c' 

{a—b){a—c) +(b—e){b—a) + (c—a)(e—b)‘ 


(881 ( *+ 1)2 j 

/- LvTT- ~A 


(*4-1) 


(a — b)[a—c)' V (b — c)(b—a) Jr (c — a)(e — b)‘ 

1 1 


('4-1) 


(89) 


{a— b)(a—c)(x— a) + (b—e)(b—a)(x -b) 


+ 


1 


{c-a){e-b){x-c) 


(90) 


( a —b)(o—c)(x+a) + (b—e){b-e)(x-\-b) 


b 2 


( 


+r7- 


fr-*)(r-*)(*+0* 
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(91) _ 1 _ , 1 

-•+2fc-**_,.+»i+2f7-7*^S' 


+72 


Solution : 


* a* — b 2% 


* 2 +2bc-b*-c* = = a *-(b*-2bc+c*) 

— 0 * — (b — c ) 2 

= {*+b-c)( a -b+c). 

| **+2 

‘ = $• — (*_*■)* 

^[b+a—c) (b-a+c), 

=<■*-(«-*)* 

= ( e +‘~b){r~a+b). 

Fr. = --J_ 1 I 

f +_i 

| » , (*+<“ — b)(b-\-c- a j 

— . a+ b+c 

{*+b-c)(a-b+c){b+c-oy 

(92) ,4**-(3r_*)a 9l , t a 

. + ~**W + <sfe£pr 

(94) ^0’-?)’ r-(?-*)» 

(*-f *)*_,* + 7^XT\i- T ^ j f )_ 

-fe +/Tr^r- i r 

' * 1*+*)*—*» 
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FRACTIONS— (contd.) 
•10. Solved Examples : 

Simplify : 



Solution : 



a — b-\-a-\-b 

a - —b* 
a—b—a—b 
a*—b* 




( 2 ) ^ 

'*+j + x -y 

x—y^x+y 


Solution : 


(*-h>) a —(*-?)« 

x’ l —y* _ 

(*+j0 * + (*—JO 2 
x a — y* 

4x T 

2(*-+r) 

* a +y 
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(3) 1 + 


1 + 


Solution : Fr. =1 -f 


*±1 

x 


- 1 

_ l+X + X 
1 +* • 
_2x+l 

_ *+l ' 


Simplify : 


EXERCISE 26 


0 ) 


1 - 


l+x . 
1 

1 +* 


* 3 ) 


1 - 


(5) 




(7) *+ 


a + 




( 2 ) 


(4) 


( 6 ) 


tj 

~ + 7^-'k\ 


b “ 

a—b 


1 

+ 1 

*+t 

l+‘ 

a 


a 

b+c 


b 


(8) x- 


b-\-c c-j-a 

1 


*+~— 

x-± 

X 
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on 


_ a a+b a—b 

a — b (j-\-b v—b a-\-b a 2 

b _ b~ ~ a+b_ a — b X a* + b z 
a—b a+b a—b a+b 
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(18) 


z s —j 3 

x-J 

X+J 
x-J " 


xH/ 

x+j 

x-J 

X+J 


(19) 


X+J * 2 +J* 
x —7 ' x 2 — 7 * 


X—J^ X 3 —^ 

X+J x 3 +j* 


X*+X*J*+J* 

( J-xY 


( 20 ) 


X+J 

x-J 


X'+J* 
X*-J* m 


X+J x a +7 2 
X —J ‘ X 2 — J* 


J _ X 

x 3 — 7 3 


Miscellaneous Exercises 

II 

Resolve into factors :— 

(1) 81x«-.7x*7*+7«. 

(2> ab(x'+\)~x(a*+b*). 

(3) x*+x*j+x%*+jsf. 

(4) (2*-3*) 3 +(3i>-50 3 +(5r--2«>) 3 . 

(5) (*+4) (x+3) (2x+9) (2x+7)-2. 

(6) x(7 a -S 8 )47(? 8 -**)+*(x s -“7 s ). 

(7) pg*-.jx s . 

( 8 ) 81—x*. 

(9) 32(*+7)2— 2 *^ 27 . 

( 10 ) a 3 +b*+o*-.3afr. 

(11) a <-b\ 

( 12 ) a(b+c)*-.b{c+ty. 
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(13) 1 —8x 3 4-_y 3 4-6x)». 

(14) x 12 +x r> -2. 

(15) K*ft*--* a )+xr(** - y 2 ). 

(16) fl 4 +2* 3 £-2*& 8 -M. 

(17) x(x-l) (x-2)-3x + 3 

(18) x a +3y*-l-4xj4-2jp 

(19) (x-l) 3 -f-9(* 2 -l). 

(20) {2b-ay + {2o-b)>-{a+b)\ 

Find the H. C. F. of : — 

(21) 6v 3 + 7x 2 -29x-F12. 12x 3 -22x- + 23*-20 

(22) 2x 1 -2x 3 -}-x 2 + 3x-6, 4x 4 -2x 3 + 3x-9. 

(23) 3x 9 -f- 10x 2 + 7x—2, 3x 3 +l 3x 2 + 17x-f-6. 

(24) 8x'- —8x i + 16x 3 -10x 2 + 4x + l, 6x*-* 2 -F*+l. 

(25) 12x 2 + 7x_y-10> 2 , 15x 2 4-2vy-8_> 2 , 15v 2 +5j^-10j e 

(26) x 3 -x 2 -x+l, 3x 2 —2x—1, x s —x*+x—1. 

(27) tf» + 4a 2 —5, * 3 — 3a + 2, fl 3 + 4tf 2 -8tf+3 

(28) x 3 + 6x 2 + llx + 6, x 3 + 9x 2 + 27. r +27. 

(29) 2x 5 —1 lx 2 —9 and 4x 5 + llx 4 4-81 

(30) 4x 3 —8x 2 + 3x—6, 12x 3 + 4* 2 + 9x+3. 

Find the L. C. M. of :— 

(31) x 2 —x —6, x 2 —4x+3. 

(32) x>-l, x 2 -f-l, (x—l) 2 , (x+l)*,x 8 -l, x 8 + l. 

(33) a 2 —ab, b--\-ab, a 2 —b*, a ' — b* , a 3 -\-b'\ 

(34) a 2 + 2ab-\-b 2 -c 2 , a 2 +2ac-b*-\-c 2 . 

(35) x 2 -l, x 3 -l > x*-|-l,x‘‘+x 2 + l. 
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(36) * 4 —*V S — a**— *x*+x\ 

(37) 3x 2 —10*x+7tf 8 , x 3 — 5ax 2 +7a-x— 3a*. 

(38) 6x 3 + 7* 8 -9x+2, 8x‘ + 6x 3 -15x*-f 9*-2. 

(39) .The H. C. F. of two expressions is x 2 + 3x4-2 and 
their L. C.M. is * 4 4-5* 3 -7x a -41*-30. One of them is x 9 
+8* 2 4 -17*4-10. Find the other. 


(40) The product of two quadratic expressions is (x+l) B 
(x+3) (*-5) and their H C. F. is *4-1 Find the expressions. 

(41) The product of two expressions of fourth degree is 
(12x*—35*—33)* and their L. C M. is (12x a — 35 *— 33 ^ 
Find the expressions and their H. C. F. 


Find the H. C. F and L. C. M. of 
M2) 4x 3 —*»- 4 * +1> 3* 9 -3x a +x~l. 

(43) **+*, x 4 —x 2 , x 3 -x», x" + x 3 +x 

(44) 3a s -\-3a 2 ft—5ap* — Sp*. 


(45) If the H. C. F. of two expressions * and v is h ai 
their L. C. M is /, and h+l=*+y t prove that A« 4 -/ 3 = * 3+J 


Find the square root of :_ 



(48) x 4 — 2 x* L . 3 

X 8 ~ x* ' 

C «)*’+ 4 r - 4 x ‘+ 4(*.--^) +2 
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30 P 

(50) For what value of p is 4x 2 —l2x-+-29- - a 

x x 

perfect square ? 

(51) For what value of x isx 4 + 6x 3 -f-llx 2 -|-3x 4-31 a per¬ 
fect square ? ♦ 

(52) For what values ot a> b t e is x* — 2x*-\-ax 2 -\-bx-\-4 
is the square of x-—x+c ? 


Simplify : — 

(53) + + *(*“*)&“*) 

/CA , x 3 4-8 x=-5x+6 . x 2 —2x 

' ' x 2 -x-6" t 'x 4 +4x ,e + 16 * x 3 4-2x 2 +4x' 

*'-(*+<)* , * s -('+«>• . 

1 ' (*-M) 3 w 2+ (6-f) 9 -a*“ t ‘ (*-*)•-*• ' 

x° x 4 1.1 

(56) x2-1 x*+l x 8 -l + x 2 +i * 

(*-*) 2 , (»-0* | (£rf)! 

(57) "(*_,)(*-<•) + ('-*)(*-*r (*-*)('-*) 

* 58 ) (a+b+c)- ’ l a*+ab-\-ac (a-b)*-c* J 

. pq. (2a—3 b) 2 — {3a—2b) 9 
(5V ' (2a+3b)*-y3a+2b)*- 

5x—4 2x+3 __ 3 

(60) x *_3x-10 x 2 + 5x+6 x+2' 


1 


1 


( 61 ) i±^ + \+j+\+x*^l+x 


4_ 

1 J_-v4 



X x-j-1 \ / X_ X —1 

x— 1 X "*Vx + l X> 
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<63) 

(64) 

<65) 


1 _ f _1 1 

a*-{b-c)* + b>-(c Z a y +~c* - (a-b) % 

<* a _2a 8a 3 

1 - 2 o + 1 + 2 * 1 + 4 * 8 \ + \6a* ’ 

1 1 



CHAPTER VI 


QUADRATIC equations 


41. In Simple equation the highest power of the un- 
nown quantity is one. In quadratic equation the highest 
power IS 2. As for example (i) 3x'=27, (ii) *«+3*+2=0. In 

' (i) example the highest power of x is 2 and there is no 

ermofthc firs, power of x Such cquatiom afe c „ Ued 

* Quadra,,, Equation. In the (ii) example the powers 

T, a “ d tW ° b0th ' Such ^“‘'ioos are called 

-Adjected Quadratic Equations. 


42. Solved Examples :— 

Solve : 

(i) 3x*=27 
Solution : 3*«-_27 

or, x* =9 

J ike the square root of both sides. 
Then x= +3, -3 

lhe f oots of 3x ,a =27 are+3. 

<ii) ax*—bc=z 0 
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Solution : ax-—be = 0 
or, ax* = bc 

2 

or, x 2 = 

a 



(iii) 3x(x-j-6) — 2x(x-f9)—16=0 

Solution : 3x(x + 6) —2x(x-f 9) —16=0 
or, 3x 2 -f 18x—2x 2 —18x—16=0 
or, x 2 —16 = 0 
or, x 2 = 16 

*=±4 

(iv) x~ -[-2ix-\-b* =so(a-\-2x). 

Solution : x 2 -\-2ax-\-b 2 =a(a-\-2x) 
or x 2 -\-2ax-\-b 2 =a- -\-2ox 

or x 2 =a*—b 2 

±Ja 1 — b*' 

EXERCISE 27 

JWw the equations : — 

(1) x 2 = 4. (2) 6x 2 = 96. 

(3) 4x 2 —100 = 0. (4) a 2 x 2 = £ 2 . 

(5) *x 2 = 20. (6) 3(x 2 + 4)=2x 2 + 13. 

(7) 3x 8 -2(x + l) + 2x=25 

(8) 6x(x—l)4-3(2x—5) = 9 

(9) 2(x 2 -7)+x(3x+2) = 2(x+3) 

(10) 2x(3x+5)-5*(x+2) = 36 



QUADRATIC EQUATIONS 
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•43. Second Method : Solution by factors : — 

Solved Examples : 

Solve : — 

(1) 6x~ -{-13x—5 = 0. 

Solution : 6x 2 + 13x-5 = 0. 

or (3*- l)(2x + 5)=0. 

(3*—1)=0, or 3x=l,.\x=|. 

•or 2*-j-5 = 0. or 2x=—5,.\x= —£. 

(ii)(x-|-3)(x-3)+(x+5)(x-5)={x+2)(x-2) + 3(3x+2). 

Solution : 

(x+3)(x-3) + (x+5)(x-5)=(x+2)(x~-2)4- 3(3*+2). 

or x 2 —9-fx 2 —25 =x e —4+9x+6 
or x 2 — 9x— 36=0. 
or (x-lz)(x+3)=0. 

Either x-12=0, or x=12. 
or x+3 =0, or x=-3. 

*=12, or—3. 

EXERCISE 28 

.Solve the equations 

(1) x a -f-4x—5=0. 

(3) 6x a -f5x—4=0. 

"(5) 22x 2 —93x—27=0. 

(7) tf»x a +2**x+£*=0. 

(9) (x+3) 9 +2x+6=0. 

(H) 16( a -4)*=9(j+3)*. 

'<13) 3(ir+l)*=27. 


(2) 13x 9 —6x—7=0. 
(4) 6x 9 -29x+9=0. 

( 6 ) 3 l±l- 2x - 4[ 

J *+4 x * 
(8) 3*(3*-4)=6x*. 

(10) (i-3)» +12^=0. 

(12) **+7 I+ lJ- =). 
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O 4 ) (.r + 7)(9-x) = (x+9)(. T -7) + 76. 

(15) (2x-l)(3x-}-l)-(3x-2) 2 = (x-2) 2 . 

(16) x(2 x — 3)-2(2x-3) = 0. 

(17) (x-3) 2 -2(x-3) + l=0. 

(IS) (2x-5)(3x-7)-(x-l)(4x-5)=x 8 -3(x+14; 
(19) (*-5)(I+5x)=0. 

,20 » 

Solution : x— — 

x 

By cross multiplication— 
or x 8 =1 


*=± 1 . 

(22) 4(x+1) = 17. 

2 x±l 0 _10_,, 
v ’ x— 5 X 


(23) 


(25) 


9—x _ 1 — 

1^9j 8— x' 


4 + 3 


x— 1'x+1 


__ s 

— r-? 


(26)^1 + X ±±_ 2 = 1_ 6x + 5 


x+1 1 x—4 


6x—9 


Solution : 


x— 1 x-}-4 

x+1 x—4 


- 2 = 1 - 


6x+5 
6x—9 


or 


(x+l)-2 (x -4) + 8 


x+1 


x—4 


- 2 = 1 - 


(6x—9) + 14 

6x—9 


or 1 — 


x+1 


+ 1 + 


8 

x—4 




or 


ZT7T+ 


8 


x+1‘x—4 


= 1 - 1 - 


14 


6x —9 


8 


or 


+ 


14 


x—4 6x—9 x+1 
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or 


+ 


1 


or 


x—4 ' 6x—9 x-j-1 
24x-36+7x-28 1 


or 


(x—4) (6x—9) 
3 lx—64 


x+1 

t 


6x 2 -33x+36 x+1 

or (31x-64)(x+l)=6x 8 -33x+36 

or 3 lx 8 —33x—64 = 6x 2 —33x+36 
or 25x* = 100 


or x 


• • 


x=±2. 


( 27 ) ? t ?+ X+1 


2 A . 


(28) 


x-H T Vf2 

— 4-^-2 
*+l + x-3" Z 'x—2/ 


2 ^±1 x+2_2x±13 > 
; x-l+x—2“ x+1 


(30) i | _ 3 ~~ x 

V ' x+2 +s " 4+x* 

44. Third Method: 

Solved Examples :— 

Solve 

(i) x 8 +6x-40=0. 

M*/m» : x 8 +6x—40=0 

or x*+6x+9—40-9=0 
or x 8 +6x+9—49=0 
or (x+3) 8 —7 8 =0 


By making perfect square, 


80 


STUDENT’S ELEMENTARY ALGEBRA 


or (x+3+7)(x+3-7)=G. 
or (x+10) (x-4) = 0. 
.*.«*■= —10, 4. 

(ii) 6x- —x —2=0. 

Divide both sides by 6. 

Then x 2 — ^ —»=0. 


or x‘ — 


x 

~Z + 


1 

144 


i 

5 


or 


or 


<*- 1 2 )- 

(*- i 2 >- 


49 

144 


=0 


49 

144 


1 7 

or X-^r = ± 


12 

1 


12 


orx== TT± 12 


or x = 


8 

12 ' 


6 

12 - 



* 


• __ 2 1 

• • ^ 

(iii) <2X 8 -b/>x-K=0. 

Solution : Divide both sides by a . 

bxt 

Then x 2 +-+ =0. 

a 

c 


Transpose 


a • 
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Add 4 a r to botb sides order to make the L H. S. 
a perfect square. 



or 


(*+£)*- 


Take the square root 


Then 


*+ 2 a =± 


Transpose 


2a 


b- — 4cc 
- - 

of both sides. 
V b* — 4ac 

2a 


. —b y/ b‘ — 4«/r 

*• Tr± 2 ^ 

__ ”**±y £* —4*r 

2a 

(iv) 2v 2 + 3*-2=0. 

Solution Compare this with the above example 
a=2, b= 3, ,=-2. 

.\x=-3±y/~~ 9+16 —3+5 


45. To find the equation when roots are given. 
Solved Examples: 

(i) Find the equation whose roots are : 

- 0, 5; 1,-2; 3,-*. 

Alg.-6 
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Solution : (i) The equation whose root is 5 is x = 5. 

or x — 5 = 0. 

The equation whose root is 0 is x—0=0. 

Therefore the equation whose roots are 5, 0 is 
x(x — 5) = 0, or x 2 —5x=0. 

Similarly, the equation whose roots are 1,-2 is (x — 1) 
(x-f-2) = 0, or x*+x— 2=0. 

Also, the equation whose roots are 3,— ' is * 

(x-3) (*+*)«0. 




or 2x‘ 2 — 5x—3 = 0 


EXERCISE 29 
Solve the following equations :— 

(1) 5j 2 + 2x- 7 = 0. (2) 8x = 3(4.r*-5) 

(3) 27x 2 -2 = 3x. ’ (4) 4x 2 +x—3=0 

(5) 4x 2 +126 = 65. r . (6) x 2 -jx=20* 8 

(7) 36x 2 — 35Z> 5 = 12br. (8) — + = 2. 


m +s: < 


x-2 
x—5 



(10) For what value of x are (x-j- 1) (.r+2j (x+3) and (j— 1) 
(x-2) (x-3) + 120 cqua i ? 

(11) Construct the equations whose roots are: — 

(i) 0,-3; (ii) 1,|; (iii) ?. - J. (iv) 2,2, (v) 2, 3. 



CHAPTER VII 


PROBLEMS LEADING TO QUADRATIC EQUATIONS 

46. Every Quadratic Equation has two roots both of 
which satisfy the equation. But in certain problems only one 
root satisfies the conditions of the problem and the other is 
inadmissible. The former value only should therefore be 
given. 

Solved Examples : 

(1) The sum of a number and its square is 182. Find the 
number. 

Solution : Suppose the number is x> 

By the condition of the problem, 

**+* = 182 

or 182 = 0 

or (.r+14) U-13) = 0 
x= — 14 or 2= 13. 

Therefore the number is—14 or 13. 

[Verification : — 14-h(14»* = — 14 4 -196= 182 

Also 13-K13)‘ = 134-169=182] 

(it) The sura of a number and its reciprocal is 2\. Find the 
number. 

Solution : Suppose the number is x 

.*. its reciprocal is — 

x * 
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By the condition of the problem 

X 2 -}- 1 

or — 

.v 

or 2 x 2 4-2 = 5x, multiplying across, 
or 2x~ — 5.v 4-2 = 0 
or (2x— 1) (x —2) = 0. 
x—l or x—2. 

Therefore the number is or 2. 

(Verification: 44-2 = 2A or2+i=2^]. 


EXERCISE 30 

(1) Find the number to which if 50 be added, the sum is 
less than the square of the number by 6 

(2) Find the number whose square is greater than twice 
that number by 1443 

(3) Find two numbers whose difference is 2 and the sum of 
whose squares is 74. 

(4) Find two numbers such that their sum is 80 and the 
sum of whose squares is 3208. 

(5) Find two numbers whose difference is —3 and the 
sum of whose squares is 369. 

(6) Find two consecutive odd numbers the sum of whose 
squares is 394. 

Solution : Suppose the numbers are 2x4-1. 2x4-3. 

Therefore by the condition of the problem, 

(2*-4-1 ) 2 4-(2x4-3) 2 = 394 

or 4 j 2 + 4 j- + H-4 j - 2 + 12 x-+9 = 394 

or 8x 2 4-16^4-10 = 394 
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or 8x- + 16*r-384=0 
or x- + 2x—48=0 
or (x+8) (x-6)=0. 

*= — 8, or 6. 

the numbers are 2 x —8-1-1, 2 x — 8 + 3 
that is -15, -13. 
or 2x6+1, 2x6 + 3. 
that is, 13, 15. 

[Verification. (- 15) 2 + (—13) 2 = 225+169 = 394 
^ (15) 2 + ( 13) 2 =225+ 169=394]. 

(7) Find two consecutive odd numbers the sum of whose 
square is 290 

(8) Find two consecutive even numbers, the sum of whose 
squares is 340. 

(9) Find two consecutive numbers the sum of whose 
squares is 421. 

(10) Fiod two consecutive even numbers, the difference of 
whose squares is 12. 

(11) Find the value of a dozeo eggs when if one egg more 

is bought for annas 6, the price of a dozen eggs is reduced by 

anna 1. 

Solution : Suppose the price of one dozen eggs is *• annas. 
Then 72/xeggs are purchased for 6 annas. 

Therefore, by the condition of the problem, 

the reduced price of 7 ^ 2 +1 eggs is annas 6 

or „. 12 ± x , 

»» x ~ *» », 6 

the price of a dozen eggs — x _ 72y 

72+x 72 +jc 
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Again by the given condition this value is annas x— 1. 
12x 


•* 72-f- 


--.v— 1. 


Multiply across. 

72x = (72-f x)(x— 1) 
or 72x=7 2x-\-x--12-x 
or x 2 —x —72 = 0 
or (x — 9)(x-}-8) = 0 
.\x = 9 or x = —8 (inadmissible). 

Therefore the price of one dozen eggs is annas 9. 
(Verification : The price of 12 eggs is annas 9. 

/.the price of 6 eggs is annas 6. 

By the given condition the price of 9 eggs is annas 6 

, • CIO • 61x2 

/. the price of 12 eggs is as. ^ 

That is, the price of 12 eggs =annas 8 ) 

(12) A customer purchased eggs for 3s. Had he purchased 
one dozen eggs less for 3s. the price of one dozen eggs would 
have risen by 3d. How many eggs did he buy ? 

(13) The price of oranges is such that if a reduction of Ad 
is made in the price of a dozen, then the number of oranges 
purchased for lx, is increased by 4. Find the former price of 
12 oranges. 

(14) A dealer sold a horse for £ 27 and his loss per cent, 
was the figure which denoted the price of the horse in £. 
Find the cost price of the horse. 



PROB LEWS 1 LADING TO QUADRATIC EQUATIONS 

Solution : Suppose the price of the horse is £ x. 

_ x 

Loss per cent = 


* 

• • 


Loss on £ x —£ 


X“ 

"300 


.'. Selling price == £ 





By the given condition, 

300 =27 
or 300 x-x* = 8100 
or x 8 -300x-f8100 = 0 
or (x—30) (x—270) =0 
x=30 or x — 270 

Therefore the price of the horse is £ 30 or £ 270. 

[Verification : when the C. P. is £ 30 the actual loss is £ 

S. P. = £ 27. 

When the C. P. is £ 270, the actual loss is £ 243 
S P. = £ (270-243) = £ 27. 

(15) A dealer sold a horse for £ 39 and got so much gain 
per cent as was the price of the horse. Find the price of the 
horse. 

(16) A merchant sells an article for Rs. 24. He suffers 
so much loss per cent as was the pice of the article. Find the 
price of the article. 

(17) A dealer bought a number of horses for £ 360. 
He gave away 5 horses to his friends. Then he sold every horse 
at a price higher than the cost price by £ 3 and gained £ 176 
as profit. How many horses did he buy ? 
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(18) Divide 21 into two parts such that the ratio of their 
squares is 16 : 9. 

Solution : Suppose one part is x ; the other is therefore 
12-x 


Bv the given condition, „ „ = „ 

6 * (21-xj- 9 

or 16(21 -x) 2 = 9x- 

or 4(21-x)=±3x 

or 84 — 4x = ±3x 

either 7x = 84 x=l2 

orx=84 (inadmissible) 

the numbers are 12 and 9. 

x 2 __ (12) 2 _ 144 _ 

(21—x) 2_ (9) 2 " 81 “ 


£ Verification : 



(19) Divide 16 into such parts that the square of one 
part may be equal to nine times the square of the other. 

(20) Divide 12 into two such parts that three time the 
square of the smaller part may be greater than the square of 
the other by 26. 

(21) A man and a woman together do a piece of work in 
15 days. Two women together complete it in 4 days less 
than a man docs. Find in how many days will (i) a man 
(ii) a woman do it ? 


Solution : Suppose a man does it in .v days. Then by the 
given condition, 2 women do it in x—4 days. 

1 woman does it in 2(x—4) days. 


Now one man finishes 


of it in 1 day 
x 

1 - of it in 1 dav 
2(x-4) 


and one woman finishes 
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But one man and one woman together do 

*+2(*-4) ofit in ooc day ' 

• L+. I - L 

**x ^2(x-4) 13 

Simplify the equation. 


/. 2x a —53x-|-120 = 0 
or (x—24) (2x—5) = 0 
x=24orx=3 (inadmissible) 

/.One man finishes it in 24 days and one woman in 40 days. 

[ Verification : ^ of the work is done 

in 1 day. 

/. the whole work is done in —g—= 15 days. J 

(22) Two pipes fill a cistern in 21 minutes. The larger 
pipe fills it in 4 minutes less. In how maay minutes does each 
of them fill it ? 

(23) Two pipes fill a cistern in 6£ minutes If one of them 

takes 3 minutes more to fill it and the other 3 minutes less, 

both would fill ir in 6 minutes. In how many minutes docs 
each fill it ? 

(24) If the length of a rectangle is increased by 8* and 
its breadth by 12", its area becomes 3 times its former area. If 
the difference between its length and breadth is 4", find them. 

Solution : Suppose the length is x", the breadth is (x—4)*. 

/. Area = x(x — 4) sq. in. 

By the given condition the new area= (x 4 -8) fx—4-4-l?\ 
sq. inches. ' v ^ 7 


/. (x+8) (x-j-8)=3x(x—4). 

^Simplifying the equation, we get x=-2" (inadmissible) or 
/. length =16" and breadth = 12*. 


'>0 
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Verification : area = 16x 12=192 $q. in. 

Other area = (16+ 8) (12-f- 12) = 24 x 24 = 576 sq in 

Now 576 = 3 x 192], 

(25) A garden is 160' long and 120' broad. In it there is a 
tank whose sides are at equal distances from the sides of the 
garden and whose area is half the area of the garden. Find the 
length and breadth of the tank. 


(26) On a rectangular table 9' x 6 ' is spread a table cloth. 
The ends of the cloth hang equally down the four sides of the 
table. If the area of the cloth is twice the area of the table, find 
how much is the cloth hanging from one side. 

(27) A number is made of two digits whose product is 30. 
If the digits are interchanged the number so formed is greater 
than the original number by 9. Find the number. 

S lution : Suppose the digit in the unit’s place isx. 
the digit in the ten’s placc = 


. . , . 300 

original numbcr= -\-x. 


New number = 10x-f- 


x 

30 

x 


By the given condition, 

10 x+22— 300 -fx-i-9 


or x 2 — 30 = 0. 

.7 (*-6) (x+5) = 0. 

or x = 6, or x= —5 (inadmissible), 
the number is 56. 

[Verification : The difference between 65 and 56 = 9 and 
the product of 5 and 6 = 30J. 
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(28) The sum of two digits of a number is 1? and their 
product is less than the number by 22. Find the number. 

(29) A number is formed of two digits. One digit is the 
square of the other. If the digits are interchanged, the new 
number is less than the original number by 54. Find the 
original number. 

(30) A train travels 240 miles at a uniform speed If she had 
run 4 miles less in an hour she would have taken 2 hours more 
to complete the journey. Find her speed per hour. 

Solution : Suppose she goes x miles per hour. 

240 

She goes 240 miles in-hours. 

.... 240 . 


With slow speed she goes 240 miles in x _ r hours. 


By the given condition, 

240 240 „ 

-= - 2 . 

x x —4 

or Sim plifying the equation, 
x- — 4x—480=0 
or (x-24) (x+20) = 0 

x=24 or x= — 20 (inadmissible). 

the train travels at the rate of 24 miles per hour. 


[Verification : She travels 240 miles in 10 hours at 24 miles 
per hour and with 20 m. p. h. speed, she goes 240 miles in 12 
hours. The difference is 2 hours.] 

(31) A cyclist rides 63 miles at a uniform speed. If he 
reduces bis speed by 2 m. p h. he takes 2 hours more to finish 
his journey. Find his speed. 

(32) A train does a journey of 209 miles with a uniform 
speed. If her speed is increased by 1 mile per hour she takes 
16 minutes less to finish her journey. Find her speed. 



CHAPTER VIII 

SIMULTANEOUS QUADRATIC EQUATIONS 
47. Solved Example! : 

Solve: (i) x-’ 4 ^ = 74, and x+y= 12 

Solution : x 2 -}-/- = 74 .(i) 

*+7 = 12 .(ii) 

From (ii) x= 12—^ 

Substitute x= 12—7 in (i) 

(12-j) 2 +^ = 74 

or 144 — 24_y -\-y 2 4 -y - = 74 . 
or Simplify the equation : 

jr—12_y-f35=0 

or ( y —7) (_y— 5) = 0 

7 = 7 or ^ = 5 
x=5 or x—7 

* = 5 ) x=7 I 

•7 i* or c r 
7=7 l 7=5 I 

48. Second Method : 

Multiply (i) by 2 

2x 2 4-2 > 2 = 148 

Square (ii; 

x 2 4-2xy4-j 3 = 144 

Subtract the second result from the first 
x 2 —2xy4-j 2 = 4 
or (x—j) 2 = 4 
x—y=±2 
Now x-f-_y= 12 
and x— 7=2 

x = 7. 


7 = 5. 
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also x-\-y= 12 
x— y= — 2 
x=S,y-l 
Hence x= 5, 7 
and >=7, 5. 

(ii) *+_> = 10 
xy = 2\ 

Solution : *--{-^=10.(i) 

yy—21 .(ii) 

From (i) x=10 —y 

From (ii) (W-y)y=2\ 

Solve the equation : 

y 2 ~ l0y+2\ = 0 
or (y- 3) {y~ 7)=0 
y =3 or,_y=7 

and x=7 or x=3 
*=7, 3 

and y = 3 t 7. 

49. .fotw*/ Method : 

Square the (i) 
x a + 2x^4-jr* = 100 

Multiply (ii) by 4 
4*/=84. 

Subtract the second result from the first result 
* a -2*j4-y = i6 
or (*-jp)* = 16 

*—y= i4. 

Proceed as in solved ex. (i) Method second 
Hence x= 7 , 3 . 

rand _>=3, 7 . 
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EXERCISE 31 


Solve : 


(1) X ’-hr =661, 

(2) x -\-y= 14, 

(3) x+y=$% 9 

(4) 3v+7=°» 

(5) 5x+4jr=28, 

( 6 ) xj = i, 

Solution : 

1 _ 1 =i 
x ^ 


**- 7 *» 589 . 
x 2 +j 2 = 130. 

I y 22 i l 

I J 4 0 0* 

9x 2 -h> 2 = 45. 

xj = 8. 


(i) 

(ii) 


From (i)*~-^= 1 

or y-x=xy 

>-* = ?,» from (ii). 
orjr=x+J 

or x(x-J-’i) = fi> from (ii). 

Simplify aad solve the above equation. 
(2x+l) (3x— 1) = 0 
X= A, * = 3 • 
aod^ = —J, 7=3 from (i). 

, 2 1 i 

< 7 )x, = -V x + T = 1 - 

1 1 2 

(8) x-jr=2, x — y— 35T 

(9) x+jt=\ + * = 1+j. 
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(10) Ix—y— 1, 2* a -j*+xy=8. 

(11) 3x—^=9, 9**4-_y s =81. 

(12) 9x*+xy+4j 2 =9\, 3x—2y —13. 


Miscellaneous Exercises III 

I 


(1) Resolve iato factors : 

(a) 625-x*. 

(b) l2a r ‘b+Ua*b*-~\Sa*b\ 

(c) 5a* -lab—lb*. 

(2) Find the H. C. F. of: x % — x 3 4-8> x"'—x 2 4-4. 


(3) Find the L. C. M. of : 

x*— lx'* -j“2x 2 —2x4-l,x* — 2 x h 4 -2 x— 1 , x :j —x*—x+1 and 

(*-l) 3 . 

(4) Find the square root of : 

(3x+1\(3x-F4) (3x+7) (3x4-10)4-81. 

(5) Simplify 

**-{*-*)' S-(x-Z)* , Z 2 ~(x-JV 

(*+*)•—J> # + (x4 -y)*—K' + O'-K)®-**' 

(6) Solve the equation s : 

(i) 6x4-5j»—11 = 5x—3^—45=0. 



x* — 4 
= x* — \2 ' 


(7) Find two factors of 243 such that one is three times the 
other. 


II 

(1) Resolve into factors : 

0) x 9 —112x*4-256. 

<“) 0—x+x 1 )*— (l+x+* f ) 9 . 

tc+bd—bc — ad t 
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(2) Find the H. C F. of : 

4x 3 4-8x 2 + 3x-F20, 2 x 3 + 9x 2 + 4x-15. 

(3) Find the L. C. M. of : 

3x'“ —5x-|-2. 4x 3 —4x 2 —x+1. 


(4) Find the square root of : 

4x = +4x-ll-ill+ \ + *.+ 

X X“ X 3 

(5) Simplify : 


1 

x 4 


x— 1 x+2 

x -\-1 — xq-3* 

(6) Solve : 3x-+x—14 = 0. 

(7) Divide 16 into two parts such that the square of one 
may be equal to nine times the square of the other. 

Ill 

(1) Resolve into factors : 

(i) x 3 -}-4x 2 -j - x — 6. 

(li) (ah -F \ y~~4ab(ab-\-\) 2 — (a z —b 2 )-. 

(iii) (x+l)(x+3) (x + 5)(x + 7) + 15. 

(2) Find the H. C. F. of : 

abc(x z —y~ — 2^x-f- 2j%) and abx 2 — ey 2 . 

{3) Find the L. C. M. of : 

a* +4, a 3 —2a—4, a 3 — 2a-j-4. 

(4) Find the square root of : 

7x 2 

X 1 — X 3 — -L— +x+l. 

4 

(5) Simplify : 

1 1 4x 

2x+3j + 2x—3> +4x* + 9j 9t 
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(6) Solve the equation : 

20* 2 ~18*-14=0 

(7) Find the number which when added to its square makes 
462. 


IV 

(1) Resolve into factors :— 


(0 x^+b+^—leb^+b+^+W^a+b+c). 

(ii) 91 abed -7 ,bc -21 acd -56 dcae. 

(2) Find the H. C. F. of:_ 

^ 3 H-3x 2 >~6xy' —8^.3 and x 3 —2x-y— xy- -\-2y 3 . 

(3) Find the L. C. M. of 
38{/ 9 u 3 v*, 95 s 5 f°u l v 3 , 190s 2 /*u r, v 3 . 

(4) Find the square root of:_ 

(i) z 2 -M*7-t-4y a . 

(ii) 25.t 2 + 10^+ a 3 

(5) Simplify : 


*+l- 


*-f2— 


(6) Solve : — 


x+1 

■■ ■■ « ••• 

*+ x+2 


(i) 3*“+5=53. 

(ii) V + 15. t -14=0. 

(7) The difference of two numbers is 8 and 
is 308. . Find the numbers. 


tbeir product 


V 

(1) Resolve into factors :_ 

(i) 343* 3 + l. 

(ii) 4 (»--L)* -9. 
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(2) Find the H. C. F. of 

12* • -22x3 + 23 * _ 20. 6* 3 +7 * 2 -29* +12. 

(3) Find the L. C. M. of : — 

( x +?) (*-?)-.>( 2 ?d-jO. ( X +S) (*-^)-F;( 2 x+_)). 

(4) If N=4x‘+ 12*' —7x 2 —21*+16, prove that N is a 
perfect square and find the square root of 4x 4 + 12x 3 —7x 2 — 
24*+16. 

(5) Simplify : — 

x+1 v- +* —6 *" +2x+ l 

*-l X * 4 -13*- + 36^ *--*-6 • 

( 6 ) Solve the equations : 

(i) *'-■ —2*—3 = 0 (ii) 3x 2 = 6 j. 

(7) Find two numbers such that their sum is 20 and the 
sum of their cubes is 2060. 



(1) Resolve into factors : — 

(i) (2* —3) a -(*-l) : ‘ —(*-2)\ 

(ii) ^ 3 -^+r« + 3^/. 

(2) Find the H. C. F. of : 

3* 2 — 5* + 2, 2* 2 — 9*+7. 

(3) Find the L. C. M. of: 

25(<a 3 + 6 *) (<2 4 -M), 35 ib (* 2 + b 2 ), 63 a(a 9 -b 3 ). 

(4) Find the square root of : 


4 * 4 +4*+ 




(5) Simplify : — 

a 2 — b- a — b 

a--2ab-\-b 2 + (a-\-b) • 



I 

I 


H* 

f 


miscellaneous exercises 

(6) Solve the equations : — 

(i) 6 x*_*_ 15 = 0. (ii) 3x* —7* —6=0. 

(7) A number is greater than another bv 7 and their 
duct is 60. Find them. 
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VII 

. (1) Prove that (a+b+ e ) 3 - 6 3-/,s_, s 

(2) Resolve into factors : 

00 (U+ca+ab)-0bc. 

(3) Find the L. C. Al. of 

<* 3 2 and<j 3 —j 2 __5j,_3 

(4) Find the square root of : 

25x 4 -f40x- s — 14x 3 — 24x+9. 

(5) Simplify 

H + - -ra-i —: 


«3(*H-0('+*)(«+*). 

-(*+J>) 3 . 


.rt 




X'J 


( 6 ) Solve the equations 

(i) 33x2+7x^10 = 0. 

(ii) 6x* + 7x~20 =0. ' 

(iii) 2x 2 — 1 lx—21 —0. 

(7) Jhe ratio between two numbers is 4- 7 anA .u 

•heir s qulrcs fa 585. Flnd the Da J^ 4 ' 7 *° d (hc of 

VIII 

( 1 ) Find.the value of + . 731,3 , 

and /=—682 * + ~ PV whcn ^=337,^=345 

(2) Resolve into factors : 

^ • 

(•) T-+8jr’+l-3^ 

(ii) 


z 
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(3) Find the H. C. F. or : 

3x 3 — l~x-’— 62x— 14; 7x 3 —52x 2 —46x—8- 

4) Find the value of p when x- — 4/>x-}-16 is a perfect 
square. 

(5) Simplify : 

j-h 2 a~ — 11 
2 a — a - 


(6) Solve the equations ; 

(i) 6x- —x— 2 = 0. 

(ii) 40—x 2 =6x. 

(7) Divide 23 into two parts such that the 
their cubes be 161. 

IX 


difference of 


(1) Resolve into factors : 

(i) (x-4a)’-(2x-3*) 3 + (x-H) 3 . 

(ii) 1— x-(/+i)+;V + i)-^ ! - 

(2) Find the H. C. F. of: 

x l — x' 1 + 4x— 4. x 3 — x 2 — 2x-F8. 

(3) Find the L. C. M. of: 

4x 3 — 8x 2 + 3x—6 and 12x 3 -f4x 2 + 9x+3. 

(4) Find the square root of : 

36x 1 — 36x * -F 33x 2 — 1 2x-\- 4 

(5) Solve the equations : 

(i) 7x= 4 — 2x'-\ 

(ii) 14=18x 2 + 9x. 

(6) Simplify : 

x x 2x‘- 

x— 2d + x-f2<r + x 2 -H* 2 • 

(7) Find a number such that if its square be added to three 
times the number, the sum may be 154 
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X 

(1) Resolve into factors :— 

(0 0 2 -?T+(r-*'T+(* 3 -_yT\ 

(ii) (3 x-1)3 + ( x ._4)2_|_(5_ 4x) h 

(2) Find the value of a*—b '4-c*+ 3abr when c=’737. b= 
1379 and <-=‘642. 


(3) Find the H. C. F. of : 

^ 3 —7x+ 6 and x* —3x 3 —2x 2 4~ 

(4) Find the value of a when x a —2 x+a is a 

(5) Simplify : 


perfect square. 


_ 2 13x4*44 

x ; 4-4x 4-16 x—4 x 3 —6^ • 

(6) The length of a room is greater than its breadth by 2ft 
aid irs a tea is 195 sq. ft. Find the breadth of the room. 

(7) Solve the equation : 

6x 2 — 2v—20—0 


XI 

(1) Resolve into factors : 

(i; x 4 4-8x*4 -144 
(ii) 3y4-6x* —xy—y ** _5 Y 

(ii*) —15^4.44 

of2 A ";‘ +i,+ ' ,=100aOd ^ + "=«. fiod the value 

(3) If.v4-j,=6 and * s +r”=72, f io d lhc va , ueof 

(4) Find the square root of : 

*‘-3x"4-3’x*_Ux+- 

(5) Simplify : 

Jt^2x*-.x4 : 2 

x 8 _x*-4x4-4. 
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(6) Solve : 

(') (* — o) (x+2a) = 0 

(ii) (3x-f7; (2x-5) = 0 

(7) Find the two numbers such that their difference is 7 and 
the sum of their squares is 137 

XII 

(1) Without actual division, prove that x 3 —39*4-70 is 
divisible by x+7. 

(2) Find the H. C.F. of: 

a 3 — 2a n - + 2-7— 1 and a' — 3a- + 3a— 2. 

(3) If h and ! be the H C. F and L. C. M. of * and y 
respectiv ely and if x-f y=h + l, prove that lr + / 3 =x s +J s . 

(4) Simplify : — 

- 1 *— Wl_ **—) 

+ / ’ V a*+y 9 f • 

(5) Find the square root of : 

4x 4 — Sx 3 + 4x-f- 1. 

(6) Solve: — 

(x + 3) (x+7) = (2x+3) (3x+7). 

(7) Find two numbers whose sum is 16 and whose product 
is 60 

XIII 

(1) Divide x*-f x 2 y--\-y x by x 2 -fxy-F^ 2 and verify your 
result by putting x — 2. v = 3. 

(2) Find the H. C. F. of: 

x'-’ — 2x— 3 and x 3 — 2x 2 — 2x— 3. 

(3) Find the H. C. F. of: 

x 3 4 -< 2 3 . x 3 —tf 3 , x 4 -fo 2 x 2 4-a 4 , x 2 — ax-\-a 2 . 

(4) Find the square root of : 

9x*4- 12x 3 -F10x 2 +4x+l. 
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(5) Simplify : 

x— 2 y 

x—2y * 

(6) If x-\- - =4, find the values of x--\- \ , \ and 

X XX 



(7) Solve :— 

(i) x2-f5x-4*4=0. 

(ii) x 2 ~ 10x4-21=0. 

(iii) 4x 2 + 17x+4 = 0. 


XIV 

(1) Prove that x—1, x—2, x—3, are the factors of 
x 4 +x 3 —7x 2 -x-f6. 

(2) Simplify : - P*'-? 3 *?) («*-» ?+») 

v ' v 7 3x a -10x+3 

(3) If 9x 4 — 12x 3 +^x 2 — 4 x+1 is a perfect square, find 
the value of m. 


(4) Solve : — 

(i) 72x a —25x—77 = 0. 

(ii) 56x 2 —5x—99=0. 

(5) If x 4 -f 4x 8 -f3x a 4-wx-{-« is 
find the value of m and n> 


divisible Dy x a + x— 2, 


(6) Simplify :— 

* 3 —4 x a —5x-f 6 . x a —4x4-3 
x 3 4- 8 x x» 4-x— 6 ^x 8 —~2x+4~ * 

(7) Find the expression which when multiplied by itself 

gives 25x 4 -20x 3 -6x a +4*4-1. 
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XV 

(1) Find the value of x in the following:_ 

_J _ , 1 _ 1 1 

x-2 1 x— 10 — x-5 + x-T 

(2) Resolve into factors : — 

(i) (x+l)4_l. 

(ii) 2x 2 +xj-3j-+x-j. 

0)Wa-\-b + r=0 , show that a 3 -\-b 3 + c 3 = 3abc 

(4) Solve 

x-\-b x—a 

a ~~ b 


= 2 . 


(5) Find the square root of : — 

(*'- x \)‘-4 (x'+J,) +8. 

(6) Find the L. C. M. of 
x 3 — 2x+l, x 4 — x 3 — x+1. 

(7) Find the H. C. F. of 

a'+a 3 — a— 1 and a 9 +a' i +a-\- 1 . 


CHAPTER IX 

DIFFICULT EQUATIONS OF FIRST DEGREE 

50. S olved txa mples. 

Solve '.— 

( i ) 75 -,»( 2 *— 7 )= 5 x +^- 3X “ 2 . 

Solution : 

75 - 5 ( 2 *- 7 ) = 5 *+ *- 4 - 3X ~- 
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Simplify both sides. 

4x 14 x 4 3x 2 

75 ~lr + 3~ =5 *+To'- 10 _ T~ + 4 • 

Transpose 

4x x 3x 14 4 2 

3 5x_ 10 + T _ “ 75 ^ 3 “* 10 + 4 

Simplify both sides 

— 80x— 300x—6x+45x -4500-280-244-30 

(SO 

or —341x 

or x 

x 

EXERCISE 32 



Solve : V 

m 7 % I 3x -t 7x+3 8x+16 

(1) 7 " + 4-Tfi = 8 • 

(1) J(8*-13)-s(2*-7)=4(5x-2)-14 . 

(3) x -( ix - 2x i f)= 2 ^~+ 5 T- 

(4) b(5x-3) —*( 6 x— 13)=£(3x—5)-h{-J(4x—26). 

(5) (x+3)(-5x—l)-(x-l)(*375x-f--75) 

“(*5x- 3‘5)('25x-l-1*25) 

Solution : (x+3)(«5x-l)-(x- l)(*375x-f75) 

=(-5x-3-5)(-25x+1-25) 
or •5x*+-5x-3-(-375x*+-375x-‘75) 

=’125x 8 --25x- 4 375 
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or -5*- + -5x — 3 — '375x 2 — 375x4- 75 
= • 125x'“ —-25v —4375 


or -5x - — -375x 2 — * 125x 2 4-’5x— - 375x 
4-'25 x = 3 — ‘75 — 4-375 
or -375x= —2 125 


2-125 

*375 




•25x--075 

•125 


2x—-45 
1*25 



(7) -4(x4-5)--6(x- 10) —*3(2x—5)4-175. 

(8) ^-• 04 =-6x + 2--° 7 "^ 03 . 

(9) ('4X — 2)(-2x— 1 ) 4 - ,';('2x— l;(*3x—2) 

= (‘3x—2)(-3x — 1) 

< lo > l+x+L+l-l 

Solution : Multiply both sides by 12x. 
124-64-4 +-3 = 2x 


or 



25 = 2x 

\ x= 12'5 


( 11 ) 

1 

1 

3 5 7 

0-4 

0*5 /. 01 


2 x “ 

' 4x “ 12 ” 24 

(12) 

X 

= — (1 - 

X ' X 

(13) 

0*4 

= 0-25 

0 625 

, 2 x 

x- 1 3 

X 

• 

X 

< l4 > *-l 

“ 2 x — 2 


Solution : Multiply both sides by 2x (x— 1). 

4x 2 — (x— 1 ) 2 = 3x(x— 1) 
or 4x 2 —x 2 4-2x—l=3x 2 —3x 


or 5j;= 1 
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(16) , 


1 


^ _ __L 


2x— 3 1 3x—2 


(17) 


(18) 


(19) 


+ 


5(3x+4) 1 2x+3 3 x 4 - 4 * 


1 2 
+ 


3 


x— 1 ' x —2 “ x—3 * 


1 


1 


a — b 


2x+b 2x+a ~4x* + 2ab ' 


2x “ 3 , 5 ( x “ 4 ) 2x +! , 5 (x-2) 

* Z,U / x _ 4 \ vx _ 9 + x—\ 


Solution : Transpose— 

2x-3 2x-fl 5(x—2) 5(x—4) 

x —4 x—2 — x— 1 “* x—3~ * 

= 5 S\ 

[ X— 1. X—3 > 


nf ( 2 *-3) (x- 2 )- ( 2 *+l) (x—4) 

(x—4) (x— 2 ) 

=5 ( (x-2) (x—3)—( x—4) (x— 1 ) ) 
I (x-l)(x-3) \ 


or 


(2x s - 7x+ 6 ) - (2x 2 -7x— 4) 


(x—4) (x— 2 ) 


=5 


8 


l 


5x4-6)-(x 2 —5x+4) 

(x- 1 ) (x—3) \ 


or 


10 


10 


x a - 6 x +8 -x*- 4 "x +3 


or X s — 6 x -{-8 =x 2 —4x-j-3 or x—£ 
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2nd Method : 


Since 2*-3 = 2(x-4)4-5 2(*-4) 5 

x~4 x— 4 — 


*•—4 x— 4 


= 2 + 




1 


*- 4 = (*-3J-l x—3 
x-3 x— 3 -x-3-^T3 

2^+1 __2fx—2)4-5 5 

*■—2 ~ x—2~ =2+ x-2 




1 

*-3 


*—2 


x —1 


*-l 




1 

1 


Now 2 - r ~ 3 , 5 (*-4) 2.r4-l . 5(x—2) 

*-« *-3 ~ *-2+ . r -r 

( ! +^rr)+s(.--Jr,)-(2 + -i r ) 


+s('-4r) 


or 74- 


5 ^__L =7 , -5 5 

•r-4 .r—3 . r -2 . r _ 1 


Subtract 7 from both sides aod divide both sides by ‘ 


or 


— 1 — L_ 1 _ i 

• T “~ 4 .r-3 .r-2 a —1 

.T— 3—. r -M _ . r -l-. r 4-2 

(a:-3)( a -4) “( a - lf(^2) 
or 1 = _ L_ 

(x—3 )Ct— 4) ( a — 1) (.r — 2) 

or (x~2)U-1)=( x -3) (r _ 4) 
or a ^_3. r 4-2 = r *_7.T+12 
or 4 a = 10 
/. .t=2*5. 
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(21) 

X- 

-4 

x—6 

x—8 

x—10 

X- 

-3 

x—5 


x—9 • 

(22) 

4 

at 

*• 

2x4-1 

x—4 

2x— 9 

X- 

-i 

2x—1 

~~ x—3 

+ 2x—7 

(23) 

2x 

X- 

-3 

-2 

3x—20 
+ T-7' : 

rO Tf 

1 1 
* X 

II 

4x—19 
^ x—5 

(24) 

X— 

-1 

x—2 

x—3 

I 

x—4 

X 

2 

x—3 “ 

x—4 

x— 5 ~°‘ 


= 0 . 


(25) - 


(26) 


{ r.i } 


2 —x 

*+3 


+ 3—0. 


x+4 


(27) - 


(28) 


*+l 

2x+l 

*+3 

x-1 


+ 


x—6 


x4-2 ' x—4 
2x+3 


x—5 
x—3 * 


x+4 


_ C x+2 • x+1 l 

“ 4 l 2x— 1 ~ 2x—3 J * 


_ ,_*~5 x—2 x—4 

x—2 ^ x—6 — x—3 


x—5 


(29) -j?+ 3 - , 

' 2(x + 1) ‘ 

(30) - 4x + 17 


(31) 


x4-4 

6 

2*+3 + 


Solution : 


or 


,or, - 


2x+3 + 
6 


2x4-3' 


2x4-11 

2x4-5 

4. 2 *+ 9 

2(x4-5) 

2(x4-2) 

+ 2(x+4) 

5x4-36 

2x4-7 

3x+19 

*+7 

*+3 

x+6 

12 

21 


3x—4 — 

3x—1 


21 

3x—1 = 

9 

~3x-l + 

12 

3x—1 

12 

9 

12 

3x—4 

3x—1 + 

3x—1 

9 

12 

12 

3x— 1 - 

3x—1 "* 

3x—4 ’ 
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Simplify each side separately. 

6(3x-P-9(2x+3) 12(3x-4)-12,3.v- 

(2x+3) (3x-l) “ (3x-l) (3x-4) 

or,-__ “ 36 _ 

(2x4-3) (3x— 1) (3x-l) (3x-4) 

Divide both sides bv ^ 

3x— 1 

11 12 
° r ’ 2x-f3 = — 3x-4~ 

Multiply across. 

33x—44 = 24x4-36 


or, 

(32) 

(33) 

(34) 


9x=80 .*.x=8j. 

1 1 _ 2 
x— 1 x—2 — x—3 • 

1 2 5 _ 8 
x+1 + x4-3 x4-5 — x+4 * 

8_ 9 _ 7_ 

2x— l 3x— 1 — x4-1 


Hint : 


7 _ 3 4 

x +1 ar-bl "^~:r+l 


etc. 


(35) 

(36) 

(37) 


.r 2 + 3 — 1 __ 2x*-4x+l 

x — 1 x—2 x— 3 

.r 2 —4.r+4 .r' J — 3x— 1 _ |\c*-5x+5 1 

~ x-1 x—2 .c—3 J* 

(x—2) (x—4) x —6 
(x-f-2) (x+l)“x+3 


Solution : Multiply both sides by x-f-2. 

(x—2) (x— 4)_(x-6) (x+ 2 ) 
x+1 — x-j-3 
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or, 


x 2 — 6*4-8 x--4j-12 


x+1 


.r + 3 


15 9 

or, .r-7 + =.r—7 + -~- 

.t+ 1 .r+3 



5 3 

*+1 “r+3 


or, 5(x+3)=3(. r +l) .r=-6. 

(38) ig + 7 ) (a+12) _ (j+4) (j+15) 

(z+6; (*+11) “ (r+3) (x+14) • 

(39) (.r+4) ,r+7 

' (x+1)U-3)- t ^2- 


(40) £±Jl_/ 2 ^+33_\ 2 

V x+10-\2*+24' * 


x+10 '2x+24' 

or i »_ 9 _4x 2 + 132x+ 1089 

*+10 4x a +96x+576 

or 1+_E._ = 1 , 36x+513 

x+10 ^ 4 x 2 +96x+576 

or 1 4x+57 

x +10 4x*+96x+576 

or 4x 2 + 96x+576=(x+ 10 ) (4x+57) 

or 4 x 8 +96x+ 576=4x a +97x+ 570 
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51. PROBLEMS LEADING TO SIMPLE EQUATIONS 

EXERCISE 33 

(1) A sum of 100 is divided between A and B such that 
when each of them bad spent £ 6, A had three times tbe 
amount of B Find their shares. 

Solution Suppose A had £ x . Then B bad £ 100-. T . 

After spending £ 6, A had £j - 6 and B, £ 100—, T —6 
= £94-. r . 

By the given condition, 

.r— 6 = 3(94 —. T ) 

= 282 —3j 

or 4. r = 288 :.x=12. 

Hence A had £ 72 and B, £ 28. 

(2) A sum of money is divided among A. B and C such 
that A gets half the total amount, A and B together get 
Rs. 76 and C and A together Rs 62. How much money does 
each get ? 

(3) Divide 112 into two parts such that -J T of one’s share is 
equal to ! of the other’s. 

(4) Four thieves divided their property in such a way 
that the third got Rs. 9 more than the fourth, the second, 
Rs. 12, more than the third, and the first, Rs. 18, more than 
the second. The whole amount w’as greater than seven 
times the fourth’s share by Rs. 6 Find the share of each. 
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(5) When I give 1 a. 8 \p. to each of some boys I have 
11 as. less. When I give each of them la. 5 J> I save 3 a. 3 p. 
Find the number of boys. 

( 6 ) The ratio between my and my brother’s ages is 
After 4 years this ratio will be 3. Find the age of each. 

Solution .-—Suppose my age is x years. Then the age .of 
my brother is . 

After 4 years my age will be 2+4 years aad my brother’s, 
A 

~ 2 ~ +4 years. 


By the given condition, 



or 


2(x+ 4)_ 
3.r + 8 “ 


r, 

1 


or 15.c+40=142+56 .‘.2 = 16 

Hence my age is 16 years and my brother's 24 years. 

(7) A says to B, “The sum of our ages is 63 years. When 
I was so old as you are now, my age was twice yours.” Find 
the age of each. 


( 8 ) The sum of the ages of a boy and his father is 80 years. 
If the boy’s age is doubled, St will be 10 years greater than the' 
father’s. Find the age ot each. 


(9) The age of a man is four times that of his younger son. 
After 6 years the age of the man will be twice the present age 
of his elder son. The age of the elder son is 8 years greater 
than that of his younger son. Find their present ages. 

(10) The age of a man is 40 years. His son's age is 9 

years. When will he be twice as old as his son ? 
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(11) A labourer was kept for 40 days on the condition that 
he will receive Rs. 1-4-0 each die he works and will be fined 
3a, 6/>. for tne day of absence. After the appointed time he got 
Rs. 38-1-0 Pot how many days was he absent ? 

Solifton : Suppose he remained absent for x days. 

J 

he got Rs. ■ (40— x) as wages for 40—x days. 

But he was fined Rs. for absence. 


.'. his net receipt = Rs. 

By the given condition. 

r\r\ \ ~ x 153 

, (40—x) 32 = 4 ~ 


5 

4 


(40—x) — 


/.v 

3' 


Solving the equation, we get x=8. 

Hence he remained absent for 8 days, 

(12) A mason was emnloved for 40 days on the condition 
that he will get Rs. 2-8-0 for each day he works. But he 
will be fined 10 as. for each dav of absence. After 40 days he 
got nothing How many days did he work ? 

(13) A labourer was employed for 40 days on the condition 
that he will receive Re. 1 each day he works but will be fined. 
4 as. for each day of absence. He received Rs. 27-8-0 
after the appointed time. How many days did he remain 
absent ? 

(11) A labourer was employed for 30 days on the condition 
that he will receive 2s. 6d. eich day he works, but will be 
fined 1 s. for each dav of absence. He got £ 2 7s. only after 

the appointed time. For how many days did he work ? 

(15) A number consists of two digits, whose sum is 8. If 
18 he added to the number, the digits are reversed, find the 
number. 
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Sohitwn: Suppose the digit in unit’s place is x 
*. the digit in the ten’s place is 8 — 
the number = 10(8 — .r)-j-x 
and the number with digits reversed = 10.*-}-8 
By the given condition, 

10 ( 8 -*; +*+18 = 10^+8 - s 
Solving the equation, we gee *-=5 
Hencb the number is 35. 

( ^ A ,r beriSCO “ POStd o f tWJ d, S i,s whos = ‘nm is 

’ “e d.ftcrence 'he number and the one with 

reversed digits is 36. Find the number. 

(17) A number consists of three digits which increase 

nr'V' 1 *"» «.*• When thel™ 

number.^ ' ‘ " B * ““ d ‘ eitS * ‘ h ‘ l ’ UOtieQt is 2 <>- F.nd the 

TJX 
! ‘ - - 

<"il A ° Umb " COd5iStS ° f two di e its - The digit in the 
tberumofth d hi ^ ha ' i0 thc ‘^Plrce.Ifftve times 

... r "rsr «** 

»» oU ... j „„ d ; h ; 

- ^ 4 T/. h .T r.r?;; - *~ 

stq.'r" 1 ’- 2H - -«v»^-rs 
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Solution : Suppose he bought x oranges of superior kind 
Then he bought 2x oranges jf the other kiod. 

Cost price of* oranges = - . as. 

2x 

Cost price of 2 x oranges = as. 


.*. he spent as. (*--{- *) = 


5* 

6 ' 


as. 


Selling price of 3* oranges at 7 per two annas 

6x 

-as. 7 . 

By the given condition, 

5x „ 6x 

/. d - 2 = -7 . 


Solving the equation, we get ,r = 84 

Hence he bought $4 oranges at 3 per anna and 168 oranges 
at 4 per anna. 

(22) A man sold an article at 6 per cent profit. If he had 
bought it at 4 per cent less and sold it for Rs. 1-3-0 more, he 
would have gained 12 per cent. Find the cost price of the 
article. 

(23) A trader marks his goods at a certain percentage high¬ 
er than its cost price and allows 10 per cent discount on the 
marked price He wishes to gain 12« per cent. What should be 
the marked price of the goods whose actual price is one 
guinea ? 

(24) A man sold an article at 20 per cent profit. Had he 
bought it at 10 per cent less and sold it for 10s. less, he would 
have gained 25 per cent. Find the cost price of the article, 

(25) A person buys some oranges, 12 for four annas. 50 
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are spoiled. He sells the rest at 9 per Four annas and gains Rs, 
6-4-0 How many oranges does he huy ? 

(26) The dmocniaator of a fraction is greater thaa its num¬ 
erator by 11. If 8 is added to the numerator or 9 is subtracted 
from the denommator, the resulting fractions ate equal Find 
the original fraction. 


(27) Two trains start from two statioas, A and B towards 
each other at 45 miles and 27i miles pec houc respectively. 
When they meet, one has travelled 28 miles longer thin the 
other. Find the distance between A and B 


(28) A boy swims at 3| miles an hour against the current 

and at 4J miles an hour with the current He takes 2 hours 

and 4 minutes to go and come back a certain distance. How far 
docs he go ? 


(29) Two persons started simultaneously from a place A. 

One rode at miles per hour and reached another station B 

30 minutes later than the other mm who travelled the sime 

istance by train at 30 miles per hour Find the distance bet¬ 
ween A and B. 


(30) Two persons started simultaneously from two stations 

A and B, 561 miles apart, to meet each other. On: travelled 

24 m.les and ,he others miles per day. In how mroy days will 
they meet together ? 

(31) A does half the work which B does, B does half the 

*” k -*•<*. 

How m.uy days will each t.ke sep.rately io do it ? 

V Q< ! C C ° mplCte S WOtl£ i0 3 >io>e. A alone 

can finish um 6 hours more, B alone can finish it in 15 hours 
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more and C alone can finish it in twice the time. Find the time 

when tbcv all toeet’ner C 2 n finish it. 

* ^ 

(33) In a square courtyard, square Dieces of stone are fixed 
It the leneth and the breadth of the courtyard be increased by 
5 fr. and 2ft. respectively, 164 pieces more will be required. 
Find the length of the court yard. 

(34) A person bought some pictures for £ 16 15 s. at 35 s. 
each picture and 9ome books at 16 s. per book, the number of 
books was greater than the number of the pictures by 5. Find 
the number of each. 

(35 Queen Victoria was 67 years in 1886 and Prince of 
Wales, Edward VII, 45 years. In which year was the Queen’s 
age double that of the Prince ? 

(36) The fourth and fifth parts of a sum are together equal 
to £ 2 8 s. less tfyan half the sum. Find the sum. 

(37) A sum of £ 1000 was divided among five brothers such 
that each brother got £ 20 more than his next younger brother. 
Find the youngest brother's share. 

(38) How much tea worth Rs. 1-4-0 per lb. be mixed with 
tea worth 12 annas per lb so that the mixture may be sold at 
14 annas per lb. ? 

(39) Two persons A and B start simultaneously from two 
places, 94 miles apart at 6 o’clock A walks 13 miles in three 
hours and B, 7 miles in 2 hours. How long will each have 
walked before they meet > 



CHAPTER XI 


52. DIFFICULT SIMULTANEOUS EQUATIONS OF TWO 

UNKNOWN QUANTITIES 


Solved Examples: 


Solve : 



Solution : 



(i) 

(H) 


Multiplying (ii) by 3 we get 



Subtracting this result from (i), we get 
3 t=-1, Ocj=—2b. 


Substitutejr= —2& in (i) 


x o i x 

a —2=1. or, -- 

Hence x=3a, J=-2b. 


• • 


x —3d. 


x+j 

4 



Put x-ry=a. 
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.*• th s first eqn. = ~ + £ =5. 

and the second can. = — \ = 10. 

1 4 3 


Solving as above, we get 


<2 = 40; £ = 0. 


or j+^ = 40, 


and x—y = 0. 


x = 20 

and_) = 20. 


EXERCISE 34 

Solve : — 


(' > 9 - i= 3 - 

5-i= 14 

(2) * +^=5'5. 

t+t = 123 

y-\ 4 X 
K > 3 “ 4 ’ 

=x-7. 


(4) *-fj-3(*-j) = 6. 
x-y ±i(x+y) = 9- 


(5) 

2 x—v 

2r 

4 r-r 

5v 


-/ t 

3 ‘ 

" - ’ 40 

=.r-J- 

(6) 

2x+> 

5 

-3 = 

1 ™ 

X 

CO 

II 

* 2 

• y - -l x j-S 

■h 3 " 2 ~ 4 


w « 


r. m 



(7) 


— - 

a »~ ~r 

= b. 



X _> 


x y 



Solution : 


Multiply 

the 

first equation by « and the 


second by m. 
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mn n- 

Thcn- 1 - 

x y 


=an 


(i) 


% mn m - 
aod — 4 - 
x 1 y 


= bn 


(ii) 


Subtracting (ii) from (i), we get 


n 2 —m- 


- =aii — bm. 


2 2 


n‘—m 
0 t,jr=- 7 

an—bn • 


Similarly 




( 8 ) - _ 1 

a- J 

2 3 

(9) + j 

( 10 ) V- 


_ 2 » _ 6 , 4 
- 2 ** x + y-3. 

= 2.1 + 10 =5;:. 

x v y 

2 4 9 

”O’ * + j _ = 


10 


am 




( 11 ) y-+3j( 


15, -4>-=3. 


( 1 2) -;+y=S, 3 *+ 2 y= 2 ^. 

(13) ^t+ 9= 5 - 4+i-= 14 - 

(14) 2*y-f 3=4v, 3x^-f2=5y. 

(15) 2 + 3 »T 3 ... 4 

*-J x+y x—y^x+y 


.* 

IT* 




2 *-+-**- =*,. 

y 


(17) lOx-f 9j=8xy, 15y—4x=3xy. 

(18) ax+by=Pxy, bx-\-ay=Qxy. 
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(19) x = 1 , n ^L = 

1 t» X ' y 

(20) (*-3) (;—4)=jyf+l. 
(*+ 4 ) (j—3 


/ 3 

mxj 


CHAPTER XII 

S3. SIMULTANEOUS EQUATIONS OF THREE 

QUANTITIES 

Solvtd Exomplt s : 

Solve : 

(1) 5*+4j— 3? = 32.(i). 

4 *+5;+7?=78.(ii). 

7*-f 9;-8?=36.(iii) 

Multiply (i) by 4 and (ii) by 5, 

20*+16;-12^=128. 

20*+2 5/+35?=390 

Subtract the second result from the first. 

-9,-47?=-262 

or, 9^+47^ = 262. ( a ) 

Multiply (ii) by 7 and (iii) by 4, 

28*+ 35;+ 49?=546 
28*+36;-32? =144. 

Subtract the second product from the first. 

-; + 81? = 402. (b). 

Solve (a) and ( b). 

= 3, ? = 5. 

Substitute these values in (i). 


UNKNOWN 
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5x+12—15=32. 

or 5x=35. x=7. 

Hence x—l,y—3 and £=5. 

< 2 > k + ^r =9 ' y- + \ =12> ^+1 =7 - 

Solution : Add the three equations. 



or — + J + A =14 . (i) 

x y Z 

Subtract the given equations respectively from (i). 





(3) 5x-f6y4-8^=0. 


0 . 

...(ii). 

x+5y+\6 z -3 . 

...(iii). 

Use the method of 

cross multiplication which is as 

follows : — 


(1) The denominator of *= [the coefficient of_y in equa¬ 
tion {i) x the co-efficient of % in equation (ii)] mints [the 
co-efficient ofjr in equation (ii) x the co-efficient of % in 
equation (i)]. 

(2) The denominator of y =[the co-efficient of ^ in equa¬ 
tion (i) x the co-efficient of x in equation (ii) j minus [the 

co-efficient of z in equation (ii) x the co-efficient of * in 
equation (i)]. 
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(3) The denominator of £ = [the co-efficient of x in equa¬ 
tion (i) x the co-efficient of y in equation (ii) minus [the 
co-efficient of* in equation (ii) x the co-efficient of jin 
equation (i)]. 

(4) Put each of these respective fractions equal to a cons¬ 
tant quantity, £ (suppose) , find the values of x, y, £ in terms 
of k . Substitute these values in (iii) and solve it. 

Solution : From (i) and (ii) 

* = _y_ = z 

36-32 24-30 20-18* 



x y 

OI 2 = ~ 3 = Z = k (suppose). 
x = 24, v= — 3e, z = k. 

Substitute these values in (iii) 

24-154-f 164=3. or 4=1 
■ v =2,j= — 3, £=-l. 


EXERCISE 35 


Solve : — 

(1) 6*+7y—3^ = 23 
7x4-5j-4^ = 17 
8x-f3j-5^=l 1 

(3) x-y-% = -15 

_y-f-x-|-2:£= 40 
4~ —5x —— 150. 


(2) 5x- 2j + ^ = 27 

3x+18j-3^=15 
4x-[-3>-F 2^ = 44. 

( 4 ) 3x+4»-ll=0 

5j — 6^ = — 8 
7^ —8x—13 = 0! 



EQUATIONS OF THREE UNKNOWN 

QUANTITIES 

(5) *2^=11 

(6) 

8x-57 = 23 

2^-f x= 12 


c? 

1 

rV 

II 

to 

2x-J-j' =13. 


8^-9x=21. 

(7) cy+bz = bc 

az+cx=ca 
bx-\-aj = ab. 

(8) 

- 1 -+ 2 =10 
x y 

<9) 2 3 4 -3. 

x y z 


i + 3 =, 8 

y z 


- --- + - 2 - = 5 
x J ' z 

6 7 + U =- 5 
x Z 4 




( 10 ) 


■i+U'-w 

2x 3/ 6^ 

i. + ±_ 1 _ 8 

2 jf + J* 6 * 


( 11 ) 


2 -f- 3 - 
Z * 


= 16 


1 + 1 =3 

* y 
y+z=5yz 

JJ + x=4:£x. 


3s 



•( 12 ) x+y+^a+b+c 





ax+bj+<x = a * + b*+s* 

(14) 3x~3j'-}-^=0 

2 ^ + 4x—5>=0 (16) 

*‘+.>*+*•-14. 

(15) 2x~~4j-\-2z=0 

5x-6j+ 2z=0 

2**+3> a +4^=99. 


x+2j-\- ^=0 

8x+10j-+3^=0 
6x— 3; -}- 8^=87. 


*y = x 

*+7 5 

*s = , 

x+S d 

^-=« 
y+z 7 


125 



CHAPTER XIII 


PROEF EMS LEADING TO SIMULTANEOUS EQUATIONS 
54. Solved Examples : 

( 1 ) There are two numbers. Twice the greater is greater 
than three times the smaller by 28 and tbeir sum is greater 
than three times tbeir difference by 2. Find the numbers 

Solution : Suppose the greater number is x and the 

other isj. 

by the first condition, 

2*-3, = 28.(i), 

and by the second, 

(x+j)-3(x-j) = 2 

or, — 2x + 4y = 2. 

or, x—2)'= — ] .(ii) 

Solve (i) and (ii). 

.*.*=59, /=30. 

(Verification : 2x59 = 118, 3x30 = 90, 118-90=28; 

also 594-30 = 89, 59-30 = 29, 3x29ff-2 = 89.] 

(2) If the numerator of a fraction be doubled and 1 be 
added to its denominator, the fraction becomes i. If its 
denominotor be doubled and 1 be added to its numerator, 
the fraction becomes Find the fraction. 

- X 

Suppose the fraction is 

By the first condition, 

2.V 
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or, 


__ 1 


or, 4x==y+l. 
or, 4x~y = \ . 

By the second condition, 

*±L_. 

y * 

or, 6 v +6 = 2y. 

or, 6 x— 2 \y=—6. 

or, 3x—y = — 3. 

Solve (i) and (ii). 


or, 


(ii). 


.'■*=4. _y=15. 

•* Fr = 4 

; F, = T «, = 5 J also Z+'j- = 

(3) The cost price of a mixture of 12 . lb of tea and 14 lb of 
coffee is Rs 27*4 as. The co<t price of another mixiure of 
101b. of tea and 9 lb. of coffee is Rs. 20-6 as. Find the cost 
price of 1 lb. of each article. 

Solution : Suppose the C. P. of 1 lb. of tea i. auoas * 

*nd that ot 1 lb. of coffee is annas y. 

By the giveo conditions 

12x-f-14jf=as. 436 and 
10x-t- 9 _y=as. 326. 

Solve these equations. 

. **=as. 20 , as. 14. 

coZZVu C ' P ' ° f 1 lb - " , = Re Mas aod thal of lib. 

s&s '^' 2 r- 

Rs. 20 - 6 ]. 'X l( 1 —Rs. j 4 -Rs. 
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(4) Five years ago A’s age was twice B’s and after six 

years the sum of their ages will be 82. Find their 
present ages. 

S htion : Suppose A’s present age is * years and 

B’s ,y years 

Five years before A was x—5 years old while B, j-5 
years old. 

.'. by the first condition 
*-5 = 2 (5) 
or, x-2j=-5 .(i) 

By the second condition, 

* + 6+>+6 = 82. 
or, x+j=70 .(ii) 

Solve (i) and (ii) 

.'. *=45, J = 25. 

Hence A’s present age is 45 years and B’s present age is 25 
years. 

I Verification : 45—5 = 40, 25 — 5 = 20, 20x2 = 40; also 

45 + 6 = 51, 25 + 6 = 31, 51 + 31 = 82]. 

EXERCISE 36 

(1) Of the two numbers if three be added to the greater the 
sum is equal to two times the other. The difference between 
the number is 7. Find the numbers. 

(2) The sum of two numbers when divided by 5 gives 10 
as quotient. If their difference be divided by 2, the quotient 
is 11. Find the two numbers. 

(3) Divide 750 into two parts such that the sum of £ of the 
smaller share and T + of the greater is less than the difference of 

the numbers by 150 
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(4) The sum of three numbers is 100, If the second ie 
divided by the first, the quotient is 5 and the remainder is !. 
The same is the result when the third is divided by the second 
Find the three numbers. 

(5) Find two numbers such that the ratio between tbc 

greater and the smaller is equal to the ratio of their sum and 
42 


( 6 ) Find two numbers such that their sum. difference and 
product are in the ratio 3 : 2 : 5 . 

(7) If 4 is added to the numerator of a fraction the fraction 
becomes When 3 is added to the denominator, the fraction 
becomes Find the fraction 


( 8 ) If 3 be subtracted from each of the numerator and 
denominator of a fraction, the fraction becomes £ But if 3 be 
subtracted from the numerator and tbc same be added to the 
denominator, the fraction becomes Find the fraction. 


(9) Find two fractions such that their denominators ate 
respectively 3 and 4 and their sum is I/,. Also if their 
numerators be interchanged, the sum of the fractions is 1 J. 

( 10 ) 13 horses and 5 mules together carry 20 tons and 5 

horses and 13 mules together carry 16 ton?. How much load 

can a horse and a mule carry separately ? 

(H) I sold 9 horses and 7 cows to a man for Rs. 4,500 and 
to another man 6 horses and 13 cows fot the same price. Find 
the price of a horse and that of a cow. 

(12) Four times the age of A is greater than B’s age by 16 

years a Dd A ’s one fifth age equals to B’s one sixteenth age. 
rind their ages. ® 
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(13) A’s age is twice that of B’s. In two years’ time B’s 
age will be twice C’s, and in 12 years, A’s age will be twice 
C s. Find their present ages. 

(14) A’s age is three times the age ofB. in 11 years A’s 
age will be four times the present age of B two years back. 

Find their present ages. 

(15) A number is made of two digits of which the unit’s 
digit is greater. If the number is divided by the sum of the 
digits, the quotient is 4. If the digits are reversed and the new 
nnmber is divided by the sum of the difference of the digits 
and 2, the quotient is 14. Find the number 

Solution : Suppose the unit’s digit is x and ten’s, y. 

Number = 10> + *. 

By the first condition. 

10 y + x 

x+J ~ ' 

or, 2y=x .(i). 


The new number with reversed digits = \0x-\-y 
By the second condition. 

10 *+-> =14 

x-j+2 "■ 

or, — 4x-f-15j=28.(ii). 

Solve (i) and (ii). 
x=8,j = 4. 


Hence the numccr is 48. 

[Verification: No. is 48, sum of the digits = 12; 48 — 12 
= 4; also reversed No. is 84, 84-f-(.S-4-j-2) or 84-f-6= 14J. 

(16) A number of two digits is greater than the number 
with digits reversed by 45. When the number is divided by 
the sum of the digits the quotient is 8. Find the number. 
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(17) A two digit-number is greater than six times the 
sum of the digits by I and the ten’s digit is greater than 
the unit's digit by 2. Find the number. 

(18) If 54 be added to a number, the digits are reversed. 

The sum of the number and the reversed number is 132. 
Find the number. 

(19) A man got an increment of £20 m his salary. But 
on account of the increase in income-tax from Is. to Is 

per /, his actual increase in salary amounted to £ 10 

only. Find his initial salarv. 

• # 

(20) A bicycle dealer takes a profit ctf 25 per cent. An¬ 
other dealer buys a cycle for £ I less and sells it £ 1 cheaper 

By so doinghe draws a profit of 27A percent. For how much 

does the first dealer buy a cycle ? 

(21) A cyclist riding with a uniform speed, wishes to cover 
a distance of 15 miles in H hours. After covering a short 
distance he is obliged to go 3 miles an hour on account of an 
accident He reaches his destination 35 minutes late. How far 
bad he gone when he met with the accident ? 

(22) In an educational exhibition there were 1950 visitors 

Outsiders were charged Re. 1 ; teachers, as 8 and students anna 

1 as entrance fee per head. The total proceeds were Rs. 350. If 

tbe students were 8 times the teachers, find the number of 
teachers. 

(23) To cover every 80 sq. ft., a mason requires 6 stones of 

one kind and 8 of another. To cover 735 sq. ft., he requires 40 

stones of the first and 90 of the second kind. Find the dirnen- 
sions of each stone. 

(24) A sum of Rs. 100 contains 1 anna and 4 anna nickel 
pieces. The number of 4 anna pieces is greater than 3 times the 
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number of cnc anoa pieces by 75. Find tfce uumber of each 
kind of coins. 

Saluiun : Suppose there are x one anoa pieces 2 nd j 
four anna pieces. 

total amount = a$. (x-}-4). 

By the first condition, 

.v+47=100 X 16= 1600.(i) 

By the second condition, 

y — 3x = 75.(li) 

Solve (i) and (ii) 

*=100. v = 375 

Hence there are four anna pieces and 1G0 one anna 
pieces. 

(25) A purse contains £'8-12s. in halt crowns and 
shillings. It 6 half crowns more are added the number 
of half crowns is three times the number of shillings. Find 
the number of each kind of coins, 

26) A purse contains Rs. 120 in rupees and eight anna 
pieces only. If one fourth of the eight anna pieces and J of 
rupees are spent, the purse contains Rs. 95 only. Find the 
number of both kinds of coins 

(27) A boy paid bis fee of Rs. four in two anna and half 
anna pieces. Three times the number of two anna pieces was 
greater than the number of half anna pieces by 5 How many 
pieces were of each kind ? 

(28) A man and a boy together do a work in 4} days. They 
both work for two days when the man falls ill and boy himself 
completes the remaining work in 7 days. How many days will 
each require to finish it ? 

(29) If the length and breadth of a tennis court be each 
me reased by 2 vards. the ratio of length and breadth becomes 
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2: 1. But if they art decreased by 2 yards, the ratio is 9 : 4, 
Fiod the length and the breadth of the court. 

(30) A cistern is filled by 3 pipes, two of which are quite 

similar. If all the three pipes are opened they fill two third of 

the cistern in 5 hours. But if one of the two equal pipes be 

closed, the remaining two will fill three-fourth of the cistern 

in 9 hours. In how many hours does each fill the cistern 
separately ? 

(31) Two trains 92 ft and 81 ft. long respectively ruaniag 
in opposite directions, cross each other in U seconds. 
Had they been running in the same direction the fast 
tram would have crossed the other in 5 seconds. Find the 
speed in miles of each train per hour. 

(32) In a legislative assembly a resolution was passed by 
the majority of one-third of voters If 10 of the oppositions 
had voted in favour the majority would have been only 
half of the total votes. Find the number of voters. 

Sdutinn : Suppose * votes were cast in favour and j, 
against the proposition. 

Total votes cast—x-f-y. 

By the first condition, 


(x+y) 

or*-2jr=0.fj) 

By the second condition, 
(x-bl0)-( y _t0) = £ 

or x-3jr=-40.(ii) 

Solve (i) and (ii) 


• • x —80, jf=40 

•\ Total votes =120. 

A Ron 7 9 ° a “ eIeCtiOD ? 07 VOtCS W " e “« ** A and 
A got 179 more votes, how many votes did each get i 
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(34) la a legislative assembly a resolution was passed 
by the majority of half the total votes. If 8 more votes 
were cast in opposition from those in favour, the majority 
would have been only of the total votes. Find the 
number of voters on each side. 

*(35) A boat goes 20 miles against the current and 55 
miles with the current ia 10 hours. It goes 30 miles against 
and 77 miles with the current ia 14£ hours. Find the 
speed of the current and the boat in miles per hour. 

(36) A scout party came to know io their camp that if 
in each tent 3 scouts are lodged, three tents more are 
required and if 4 scouts live in a tent, two tents are left 
unoccupied. Find the number of scouts and tents. 

(37) The area of a room is 96 sq. ft. and the total length 
and breadth of its four walls is 40 ft. Find the length and 
breadth of the room. 

(38) A number is made of 3 digits whose sum is 10. The 
middle digit is equal to the sum of the other two digits. If 
the digits are reversd the new number is greater than the 

original number by 99 Find the number. 

CHAPTER XIV 
IDENTITIES 

55. Consider the following : 

(i) {o±b) (a*^ab+b*)=a s ±b\ 

(ii) (*+£+<■) {a' + b'+ct-ab—bc— rtf) = o 3 + & 3 +* 3 — 3abe. 

'Hi) = 

In each of the above statements, the expressions on both 
sides of the sign of equality are always equal whatever the 
vahe of a , b, r, x,y, % may be. 
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Such statements arc called ‘Identities’. 

Identities are different from equations in as much as the 
sides of the equations arc equal for particular value: of the 
unknown terms. 


56. Soloed Example : 

(1) If \ = ~d~ J = IT* P rovc tbat cac k these rat * os 

equal to . 

b+d+f+/t 

Solution : Put each of the ratios equal to k. 


a=bk . c—dk, t=fk, g=hk. 

. aJ r^ J r‘ J rg bk+dk+fk+hk k(b -f d-\-f + h) r 
* * b+d+f+h - b+d+f+h~- b+d+f+h 

= * _t _ i _ g 

b d'~ / “ h 

(2) If {d-\-bc)*(l—-a*)={b-\~cc) 2 [\ — 6 a ), prove that 

* 8 +6*+<■*-}-2fl>r=l. 

Solution : 

+bc)* 

and {b+ac)\l—b*)=(b+ec)*—b*{b+ac)* 

{*+k)*-a*{a+bt)*=p+at)*—&&+«)•. 

=(tf*+^r) a -(^ + ^) a . 

or 6-f <**•)(<!£<•—£—ar). 

<= (tf 2 -f- a£r)(tf3 ^ — 1,2 — g [f{^ 

or factorize, 

(.4+b)(l+c){a-b)(l-c)=:(a* + b* + 2abe)(a*-b*). 
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Divide both sides by a-— b-. 

(1 +0 (1— c)=a~-\-b~+2abc. 
or \-c 2 =a--\-b- -\-2cbc. 

or 1 =a* + b z +c* + 2abc. 

or a*+b*+e 2 +2*kc = 1. 

(3) If prove that 

( y— ' 7 ) 2 + (- f — b) 2 -f-(r— t)*-\-2(ab-\-ar+bc)=3s*. 

Solution ; 


L. H. S. = r 2 -2*/-i-0 2 -f r--2bt-\-b*+s--2cs+s 

-f 2<j£-f- 2rfr-|-2£<' 

= 3/ 2 — 2 /. 2 /+(< 7 +/;+<-) 2 

= 3/ 2 _4/ 3 -f-4 x 2 ' 

= 3r 2 

= R. H. S. 


(4) Prove that 


2 f /. _, •> I 


1 


(b—c) s 1 (r—<7) a 1 (a—b)*' 

W-r I" T J 

Solution : Suppose b—c=x, c — a=ij i a—b = 

L. H. S. = ’ + + ’ and 

^.2 y ^ . 

x J rJ-\-^ = b—c-\-c—a-\-a— b= 0. 

R. H. S. = ( 1 + 1 + 1 -) 5 

»^J_ + i + J + 2 + -?. 

x- y- ^ x j yz z x 

= 1 4 . 1 li- _ 2 ±*+J±V 
x' i y i 


/ 



IDENTITIES 


137 


Restore the value of x, y, 

1 1_1 

R. H. S.= -q— c y,+ (/_*) 2 

= L. H. S. 


EXERCISE 37 

(1) If*- y —1, prove that x' — A, = 4. 

(2) = 0 

and prove that <ax-|-^ 4-^=0. 

(3) If a+b-\-c= 2x and 

<7 *_^ <3 ^^i>«-j-x t = 2x(d-f-t), prove that 


(<j~x) s -}-(&—x) 2 +(r —x) 2 =x 2 . 



prove that dfov/ = 




(5) Prove that 

(x-tf)(x-£) (a-b)+(x-h) {x-c) {b-c)+{x-c){x-a) 
[c—a) ^—{b—c) (<•— a) (a—b) 

(6) If a-\-b+e =0, prove that <i s 4 -b*-\-c 3 =$abc. 

(7) Prove that 

iy-z Y+iz-xV+(*-!) ' =^>U-z)(z- x ) (*■-.?)• 

Ifr — a-{-b-\-c, prove that : 

(8) (s—a) (/— b) (s—c) = {a-\-b+c) (bc-\-ca-\-ab)—abc. 

(9) [b+c)s(s— <j)4-*(r— b) (s—c)—2bcs 
=L(e-\-a)t(s—b)-\-b(s—c) {s—4)—2cas. 

(10) If 2/=s«i-|-&4-r prove that: 

4 s(s-a) (t-b)(s-<) 

2b f b ‘» 
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(H) (s- a y + (s-by + (s-cy + ‘Sabc=s\ 

(12) a(s—b) {s-c) + b(s-c) (s^ a )A.c(s-a) ( s-b) 
+ 2{(-a) ( s—b) ( s -c)=cbc. 

(13) If x4-_y + ^ = 0, prove that: 


_ y , * 

2>: ~ ~\~yZ 2v 2 -4 -a •> ' 9~‘ 


2 




= 1. 


(14) If r ^a - y —-h * , . 

J4-* *■ Z + x - b >^ ='» P^ve that : 


y 2 


_ S 


2j 


X 


(15) If^+_y+^=^, prove that: 

_ 2 rl_ a. 2 y , 2 Z 2x 

l-v 2 l-j>* t - j_ x , a j_ y2 

(16) If *-f.>-f £ = 0, prove that : 

( ,+ 7+ ^ +r+ 7 _ 

* ^ x ' 'y+z z+x *+y' 

Solution : v =£ = (), 

y+*=-*, z+.c= -j, x+j= -z- 
L. H. S. = (—S--— x )(_ , Z) 

' ^ _y *' \ x y z^ 

= — 3 x — 3. 

=9. 

(17) Ifj= prove that: 


2? 

1-? 


(18; Prove that 


be 


If *= 


(x— b)(x—c)' r (x 
3abc 


ca 


-e)(x- 


ab _ 
^(z — o)(X-b)~ 


ab-\-bc-\-ca 
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(19) If .t= 


k+k—a 3 


*9-A a* — ** <j*±b--c- 

y=—-- - •*=“ -2a*- 


2k 2d 

prove that (&4-r)x-h(r-i-d)_)'-h(d4'*) : ?:= =,? -h^+*' 
(20) If.x a +^ 1i +? 2 =xj'-)-_)'^+^.T, prove that : 

(j'-?) i +(?-j) 2 + (.T-j) 2 =0 


(21) If x=b+c, jz=c + a, ^ — a+b, prove that ; 

J 3 -h7 3 +% 3 —3xy% _ 
k+k+k-3ak * 


(22) Prove that x(_y4-?) 2 -h;te+*) 2 +*(*+.>) 2 

**(X+J) ( J+Z) (z+x)+4*n 

(23) If a+b+c=0, prove that 

a 2 + a b -f b 2 = b 2 + bec 2 = c- + ca + a 2 . 


(24) If 


**+*' 


a- 


2 be 


+ 


k+a*-k a *-\-b*-c- 


2*c 


+ lab 



prove that (b-\-c—a) {c-\-a~b) (a-f- b— r) = 0. 



prove that: 


x-\-ta t a:— 2 a , 4 a* A 

2*+x + .t :j -4k “ 

(26) If x+ Jt+-^ 

^ r. 7 


=r, prove that 





(27) If x«-7x+10=A (x*-l)+B(x--x-2) 
+C(x—1) (x—2), prove that A = 0, B = -2, C=3. 

(28) Prove that (a-f b+c)* —a 3 —b* — c s 

— 3(d-f*) {b-\-c') (r-fa). 


(29) If 3x 8 -f x-2e* (x-2) 2 -f* (l-2x) (x-2)+'(l-2x), 
prove that a— —J, b- — f. f=—4 
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(30) It =3, prove that x 3 + 1 =0 

(31) Prove that * 1 {b+r) + oHc+a)+r-( a +b) + 3 l ,bt 
= { aJ rb+c) [ab-\-bc-\-ca). 

(32) If *-!.> + ?=/> and *>+_>-+!j== ? . pr0 ve that 
J'Z O'+?)+?<? +x) -r*r(x +jr)+ 3 V< 


CHAPTER XV 

RATIO AND PROPORTION 

57. Ratio : The age of a mao is 45 years, and that of 
his son, 15 years. The mao is three times older than his soo 
or the ratio between their ages is 3. In the same way the length 
of a fort is 40' and breadth, 25', the ratio of the length and 
breadth E 4V or ?. 

«» i) .1 

Definition : The ratio between two quaotities of the same 
kind is the arithmetical abstract number which expresses what 

fraction or multiple the first quantity is of the other. The ratio 

between two quantities is expressed by the sign (:) ; as for 
instance, the ratio between a and b is expressed as a : b In this 
ratio a and b are the quantities or term, a is called the antecedent 
and b , the consequent . 

When both the terms of a ratio are equal, the ratio is called 
the Ratio of Equality and is equal to 1, as 8 : 8 

When the antecedent of a ratio is greater thin its consequent 
the ratio is called the Ratio of Greater Inequality and it is 
greater than 1 is 4 : 3 when the antecedent is less than the 
consequent, the ratio as called the Ratio of Lesser Inequality 
and it is less than 1, as 5 : 9. 
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If the terms of a ratio are multiplied or divided by another 
Quantity, the value of the ratio does not change, as 
3 : 4=3x5 : 4x5 and 3 + 6 : 4-^6. 

When the product of two antecedents of two ratios is the 

antecedent of a new ratio and the product of two consequents 
of two ratios is the consequent of a new ratio, the new ratio is 
called the Compound Ratio, as J and ;} form as the 
Compound Ratio. 

Similarly 2:3. 3 : 4, 4 : 5 form 24 : 60=2 : 5 as the 

compound ratio, or <r: b, a- : d « : f form uce : bdf as the 

compound ratio. 

When ~ Is multiplied by ", the result ^ is called the 

Duplicate Ratio. Similarly " 3 is called the Triplicate Ratio. 

The square root of 9** ; 16,= is 3, : 4,. 3x : 4, is called 

the sub-duplicate Ratio of 9* 2 : 16/=. Similarly 5 a: 4 b is the 

hub-triplicate Ratio of 125 ; 642-’. 

58. IMPORTANT THEOREMS 

(1) If u, h, X are positive integers. * : b £ („+*) : Q, +x ) a! 

a ^ b. 


Proof * ^b{a+x)- a (b+x) 

b+x b b[b+x) ~~b(b+x) • 

Since * and b are positive, therefore, 

■ b 


Hence, (i) when a positive quantity is added to each of the 

-^.d consequent of a ratio ( of greater inequality) 
alue of the ratio diminishes. 




00 When a positive quantity i s added to each of the 
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antecedent and consequent of a given ratio of lesser inequality, 
the value of the ratio increases. 


(iii) When a positive quantity is subtracted from each of the 
antecedent and consequent of a ratio of greater inequality, the 
value of the ratio increases, and 


(iv) When a positive quantity is subtracted from each of the 
antecedent and consequent of a ratio of lesser inequality, the 
value of the ratio diminishes. 

59. Solved Examples : (1) The ratio between two quantities 
is 4 : 5. If 6 be added to each of the quantities the ratio 
becomes 5 : 6. Find the quantities. 

Solution : Since the ratio is 4 : 5, the quantities may be 
denoted as 4x : 5x. 

By the given condition, 

4x+6_ b 

5x-h6 


Solve the equation 

/. x = 6. 

the quantities are 24 and 3 0. 

(2) For what value of .r is ^ equal to 


Sold : 


3x4-17__ 7 
5.r+13 4 


Multiply across, 

35x4-91 = l2 f 4-68 
or .i = — 1 

.i — 3>_6 r — 5_> 

(3) Find the ratio between a andj irom — ^ * 


S ol itii n : 
.r — 3y 



RATIO AND PROPORTION 


143- 


Multiply across, 

or 5x* — 15x>'=12xr— IQ;® 
or 5 j: 8 —27xy-}-10y” = 0 
Divide both sides by y- 
. 5** 27*v 10j* 

** y J* + y* =0 

or 5 (fY-v ( }-)+ 10=0 


J 

Factorize, 

& 


2 ) (>-*h 


• * 9 * r 
•• ==* or — =5 

J J 

(4) IF ^ is positive and a > prove that : 

0— b a s — b 2 

a-\-b < a *~+b* ■ 

* utm : Multiply the quantities on L. H. S. by a+b. 

Products a 2 -/, 2 

(t+b)* 

= a* — b* 
a t -}-2a b -f- b* 

Now since £ is positive and a>b y 


or 


a* + 2abyb*' a*-\-b* 

a—b a 2 —bz 


” a +l> " a* + b* ’■ 

EXERCISE 38 

(1) If 5+* ; 7-f* =4 : 5, find the value of* 

‘o each or;"" '“u ,hC rati ° ° f2:3 - If 6 “ added, 

h ' rat '° becomes 7 : 9. Find the numbers. 
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(3) If x : y—\ : 2 aad x—5 :_y—5 = 2 : 5, find the values 
of x and^. 

^4) If x — 4j : x-~4y= 1 : 2, rind the value of 
3x-j-5_y : 3x—5 j. 

(51 Find the compound ratio which is formed with 
-a-\-x : a — x, u ■ -j-x 2 : U-j-x) 2 and (a 2 — x 2 ) 2 : o* —x*. 

(6) Two numbers are in the ratio of 7 : 8 and their sum 
is 135. Find them. 


(7) Find the ratio which is formed with the duplicate 
ratio of 10 : 3 and triplicate ratio ot 2 : 5. 

(8) If 9x 2 —6xj-|-^ 2 =0, find the value of x :y 

(9) If 3x- —7x7+2y*=O f rind the value of x : y. 

(10) Divide a straight line a' long into the ratio of p : q 
and rind the length of each part. 

(11) If x : a=y : b=% : prove that 

— utc 

Solution : Suppose * = ^ ^ =£. 


Then x=ak,y=bk, £ = ck. 


R. H S. 


a be 

ok. b*.. ck. 


1 

A 3 


L. H S. 


_ a 3 + b 3 +c 3 _ 

-K 3 * 3 


A *(« 3 + £ a + r *) 



/. R. H. S. = L. H. S. 

(12) If (a 2 + b^)(x 2 +J 2 )=(^^) S - P covc that 

x : a=j : b. 
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(13) x ; a—y : : c, prove that each 

— V ab+bc+cj 


of the ratios 


(14) If a : x+y=b : 7 +?=^ : Z+ x , P rove 

^ j-F £-)-<■ 

= 2(x+7+?r 

(15) If —*= — - = —^ t , prove that : 
{LD) b+t C+d a + b ,y 


that each ratio 


a _ b __ <*_ 

(16) The ages of two persons are in the ratio of 2 : 3. 

After 7 years the ratio will become 3:4. Find their 
present ages. 




prove that each of the 


ratios is equal to : 


(17) , l?’+f+‘ a . 

+</>+/* 

(18) /4 ac* — ice 9 + 2ace 

K ' */4bd t ~-&f*+2b?f ' 

(19) Two troops have respectively 11000 and 7000 soldiers. 
Each troop is reinforced by 1000 men more. Which troop 
is the gainer in ratio ? 

(20) In a purse the ratio between rupees, cight-anna 
and two-anna pieces is 2:8:9. If the total amount is 
Rs. 92-lOas, find the nuumber of each kind of coins. 

PROPORTION 

60. Definitions: The equality of two ratios is called Pro¬ 
portion As for example, the ratio between 4 and 12 is the 
Alg.-io 
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same as between 6 and 18. Therefore 4, 12, 6, 18 are in 
proportion, and are written as 4 : 12 = 6 : 18 or 4 : 12::6 : 18. 
Similarly if a, b , c t d are in proportion they are written as 
a . b=c : d or a : b :: c : d. Here a , d arc called extremes and b t c , 
means, a is called the first proportional , b, the second proportional ; 
c > thc thir(i proportional and d, the fourth proportional . 

***• ^ ^ then by multiplying across ad=bc. 

That is f the product of the extremes is equal to the product of the 
means. J 

T e o b 

“ ^ == ( > then by multiplying across, ac = b -. 

That is, the product of the first and third proportionals is 
equal to the square of the second proportional. In this case 
a * by c, are said to be in continued proportion , and the middle term 
b is called the mean proportional and a and c are called the 
extremes. 

62. Some Important Theorems. 

. r c a c . b d 

(1) If = then — = 

o d a c 

Proof : Divide 1 bv each ratio. 

. - . a . c b d 

.. 1— .-=1-^^ . or =— . 
o a a c 

This ratio is called ' Invert tndo\ 

< 2 > 11 theD ■ 

Proof : Multiply each ratio by . 


** b 


a b c b 

. X = x 

b f d c 


or 
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This ratio is called \lt-.rnir.do'. 

,,, Tr a c n+b e + d 

(3) H- b = 5 -. .ben h = - , 

Pr-iof : Add 1 to each ratio.* 
Theol+ i =l+ . 


or 


a-\-b c-\-d 


This result is called “Componendo 

a - b c — d 
b - = —j- 


WI( T = d> theQ 


Proof : Subtract 1 from each ratio. 


or 


-b 


C — d 


This result is called “ Dividendo 

(c\ Tr oi c a-\-b c-\-d 

< 5 > If T b- 


Proof: Because - = 


c 

d 


. a+b 

* b 


c+d 


(i) ( Componendo ) 


and 


a—b c—d 


ii) { Dividsndo) 


• • 


or 


a-\-b 

~b 

a-\-b 


a—b 


r+d 


-d 


b 

c-^d 


a—b c—a ' 

This result is called ‘Componendo and Dividendo* 
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63. Solved Examples : 

(1) Find tbe fourth proportional of 3, 4, 12. 

Solution : Suppose the fourth proportional is x. 

T i 3 12 

Then = 

4 x • 

or 3x = 48. .\x= 16, 

(2) Find the third proportional of 4, 7. 

Solution : Suppose the thiid proportional is x. 
Then 4 : 7 = 7 : x. 
or 4x=49. 

*=12;. 

(3) Find the mean proportional 3, 27. 


Solution : Suppose the mean proportional is x. 

T , 3 x 

Then = __ 
x 27 • 

or x- = 81. ,\x = 9. 


/ a \ c • j l. i - * 4“ 2.7 * 4" 2 b 

(4) Find the value ot _ -4- _r- when x 

v x - 2 a ' x — 2b 


4 a b 

a-\-b 


Solution : Because x = 


4 ab 
a-~b 


•* 2 


2b . * 

a +b aoi u 


2a 

a-\-b 


Therefore by Componendo and Dividcndo 

x-f2<; 2b-\-a-\-b a-\-3b 

x—2j 20 —a —b ~ b—a 


and 


x+2 b 
x-2 b 


the exp. = 


2a-\-a-\-b 3a-\-b 

2a—a — b a — b 

a-\-3b 3a-\-b 

b—a ' a — b 
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3 aA-b a-\-3b 

a — b a — b 

2(n—b) _ 9 
a — b 


Second Method : 

x-\-2 a x-\-2 b 
x—2a x—2b 

= ' + x*h + l + x -2b 

“ 2+4 1 1^2a + x -2b 1 

= ? . 4 < fl(x— 2b)+b{x-2a) ) 

(. (*-2 a) (x-2 b) l 

— 24-4 ^ ax-’2ab-\-hx^2ab ^ 

+ 1 (x-2a)lx-2b) } 

~) \ a \ x{ a + b)-~4ab ) r " 4 ab T 

+4 ( ( x-2a)(x-2b) \ >[ V X== a+b •'* *<*+*> = Aab \ 

= 2+4X (x-2.)(x-2^) = 2 +° = 2 - 

(5) If ( a -\-b-\-c-{-d){a—b — c+d)=(a-{-b—c—d)(a—b+c— d) 
prove that a : b=c : d. 

Solution : Because (a+b+c±d) {a-b-r+d) 

=(«H -b — r—d) (a — b-\-c — d) 

, u-\-b-4-c-\~d _ <j— b-\-c — d 
a-\-b — c — d a — b — c-i-d 

By Componendo and Dividcndo, 
a+b+c-\-d-\-a-\-b—c—d_ a-b-\-c—d+a—b—cA-d 
*+b + c-\-d—o — b-t-c-\-d a—b-\-c—d—a-\-b-\-e—d' 

a-\-b a—b 

0r V-R _== r-7* 

By Altcmando, 
a-\-b _ c+d 
z—b ~ c—d * 
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Again by Componendo and Dividendo. 

a -i -,') /]—b i -\-d-\-c — d a c 

— u '~r b c -f- d — c -f - d ' b ii ' 

EXERCISE 39 

Find the fourth proportional of the following:— 
(1)2,3, 6. (2) a t lb, 2a. 

(3) <3, ah, c. (4) )5x, 12j, 15?. 

(5) "Ip, 11 q, 14r. 

Find the third proportional of the following: — 

(6) 3,8. (7)9,15. (8)x*,xy-hr 


If 


( 10 ) 


( 12 ) 


a c , /A . la--\-mc- ac 

, = , prove that: (9) h . 


a s -Lab + l> s _c- +cd-\-d- 


Ib* md 2 bd 

—r~ in-j— u ma-\-nh __ b 2 c 

u- — ub-\-b 2 c- — cd-\-dme + nd d*a 

a o-\-b 

a-\-c « b+c + d • 


a-b — Zac 


+ 5r 


(13) £/ J -3W a * 3 + id 


< 14 > 7 / = 


<• y«i+<- s . 
yi’-'+j"-- 


(15) If a — b : b—c — b : c, prove that a, b, c are in continued 
proportion. 

(16) If a *-^-c 2 : db-\-:d= jb-\-:J : b -prove that : /5== 
c : d. 


(17) If *= ~ = ( t , prove that each ratio is equal to 


/ 


1 


r pa + qe i 

L pb n +qd n +rf* n 
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when p y q> r n are any integers. 

Solution : Suppose each ratio = k. 
a—bk , c=dk t e ~ fir. 

or p»= p ?k\ </ = qfk" and rS^rfk" 
or !*?+#*+n*=k\pb*+<^+4”) . 

r^V+« f i 
or ' L^« + ^ +r/ «J 


r pa n +qr n f re °1 n 

L ,, n , ,9 , , n J 

pb -\-qd -\-tj 


1 1 
.*• 

= e n 


—k— a — - = — 

b - d j ' 


(18) 


(19) 


If-?- = r = -i-* prove that'each ratio is equal to : 
b d f* v 

la\+c : 'Are : \- 
Vb : +f' J 

(20) 5 /6a 2 ^~fV+7^"" 
k ; W (>b'd*f—4*j'+lbd* * 

^ 21 ) If (6_-r)(/;"+t —2fl) = (r —«)(*+*—2*) * 

* v-r, find the value of x-\-j +^. 


(a—b) {a-\-b~ 2 c) 


O' 


< 22 > lf -/.I.*- =»«,-/’ “s=sn- 

prove that and 

lx+mj+rnz=Q 

(23) It x : a=j : ^ prove that 

* 3 +« g J>»+^ = (ff±?)*+fe±V 

x-fc* jf+fc X+/-W+* 
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f 

(24) If ,r= — find the value of : 

a -+-V 

x ±2± j_x—2a i 4ab 
2b — x ' 2F+x~x i — 4b i ’ 

Find the value of * :y : Z from the following equations : 

(25) 4x- = 7j+5^, 2x+y=%. 

Solution : 4x— ly — 5^ = 0 

2 *~> — ? =0 


Cross multiply, 

*_I_ y _ _ k 

( 7 )-( 1) (— 5). 1 (-5) .2—(-1) .4 “4.1—(—7)2 

* y ? 

or 12 “ -6 “ 18 



x : j : % = 2 : — 1 : 5 

(26) 4x—2)-—7^ = 0. 

x-\-y—4x=0. 

(27) 3* -2y = 3%. 

\0y—6^=x. 


Solve the following equation : 

(28) 3x+4j=13, =3. 

Solution : 


By componendo and dividendo, the (ii) equation 
_ 2x4-3j+2x—3y _ 3-f 1 
- 2x+3j~2x+3j ~~ 3-1 • 





or. 


x=3y. 
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Substitute x—Zy in the (i) equation 

Then 9j+4j— 13, 

or^=^l. 

.. X— 3 , jf = 1 . 

,29) *-4,=7. £+ J =2? 

/301 (?“2) (*_-8) (•*—5) (*•— 11) 

' ' (^—3) (*-7) “ (x-6)(x-10j‘ 
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GRAPHS 


64. Oq a piece of graph paper draw two straight lines 
XOX’ and YOY’ cutting each other at right aogles at O (Fig. 
1). Distances measured from O Y 


along OX or parallel to OX in 
the right direction are positive; 
those measured along OX' in 
the left direction are negative. 
Similarly, distances measured 
from O along OY or parallel to 
OY upwards are positive ; those 
measured along OY' down¬ 
wards are negative « 

Take a point P and from it 
draw PM and PN at right 



Y' 

Fig. 1. 


angles to OX and OY respectively. If we know the lengths of 
PN and PM or of OM and ON we can determine the position* 
of P on the graph paper. In fig. (1) OM=5 smallest divisions. 


and ON=7 smallest divisions. 
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65. DEFS. Origin. The point O at which XOX' and YOY' 
intersect each other at tight angles is called the Origin. The 
origin is therefore the point of intersection from which all 
distances are measured. 

Coordinates. Distances OM aod MP are the Coord nates of P. 
OM, the distance along OX is the Abscissa and ON, the 
distance along OY, the Ordinate of P. 

Axes cj Reference. XOX' and YOY' are the Axes of Reference, 
of which XOX' is the x-axis and', YOY’ the y-axis. 

Plotting of a point is to determine its position on the 
graph paper. The points whose Co-ordinates arc x- and y 
is written as (x, y) In fig 1. P is written as (5, 7) 
The abscissa always preceeds the ordinate. Therefore (5, 7) and 
(7, 5) ate two different points. 

66 - The graph paper is divided into four parts by the axes 
XOX' and YOY'. Each part is called a Quadrant. In fig. 1 XOY 
is the first, YOX', the second, X'OY', the third and Y'OX, 

the fourth quadrant. In the first 
quadrant XOY, the abscissa and 
ordinates, that is, the co-ordiaates 
of all points are positive. As for 
example, in fig. 2 the co-ordinates 
* of P arc positive, the abscissa of 
Q is negative and its ordinate is 
positne , the co- ordinates of R are 
negative while the abscissa of S is 
positive and its ordinate is negative. 

Fig. 2. The co-ordinates of P, Q; R and 

S are (5,5); (-8, 6), (-9, —8), and (3, —5) respectively. 
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67. Solv>d Examples : 

(1) Plot the following points : 

(4, 4), (-6, 6), (-8,-5), and (9,-8). 

Solution : Draw XOX' and YOY' on the graph paper 

(fig. 3.) 

In order to plot (4,4 count 4 divisions on OX to the right 
of O and also 4 divisions on OY 
upwards. Let these distances be 
OM and OM' respectively. From 
M and M' draw perpendiculars to 
the*-axis and^-axis respectively 
meeting at P. P is therefore the 
required point. 

In the case of (—6, 6), the 
abscissa is negative and the 
ordinate, positive. Therefore 

the point lies in the second Fig. 3. 

quadrant. Plot it as above. Q is the required point. 

The co-ordinates (-8,-5) are negative. Therefore the point 
lies in the third quadrant. R is the point. Similarly. (9.-8) is 
in the fourth quadrant and S represents it. 

(2) Find the distances from O of the points P. Q, R, S, in 
fig. 3. 

Solution : OMP is a right angled triangle, 

OP 9 —OM*-{-MP a 

=4 2 4-4 8 —16 4-16=32. 

OP —J 32. units of length ( T \jth of an inch.) 

Similarly the distances of Q. R and S are respectively 

V72 units of length, V&9 units of length and Vl45 units 
of length. 
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Second Method (by measurement) ; 

With C as centre and OP, radius draw an arc cuttiog OX at 
T Then OP = OT. Measure OT directly. Do this in the case of 
Q. R and S also. 

Both the above processes 
are employed to rind the dis¬ 
tance between two given 
points on the graph paper. 

(3) Plot the points ( — 3, 
— 6), (4, 8) and ( — 4, 5) and 
rind he aiea of the triangle 
formed by joining them. 

Solution : In Fig. 4, Q. P. R. 
Y represent (-3,-6), ( 4, 8) and 

Fig. A. ( —4, 5 ) repectivcly and PQR 

is the triangle formed From R draw RS perpendicular to PQ. 
Area of PQR=X RS. PQ square units of length. 

=4. 6. 16 „ „ ,, 

= 48 ., ,, ,, 

= 48 square inch. 

Second Method (by counting small squares): 

Count the small squares in the £. PQR to get its area. 
In counting small squares consider half or greater than half 
the square as one and leave off squares less than half. 

EXERCISE 40 

(1) Plot the following points : 

(-1, 1), (3, 4), (-3,2), (0, 2), (5,-8), (-2, 5), (1,-2), 
(-1, _ 2 ), (-7, 13), (-8. -9) (3, 0), (-4, 0), (0,-5). 

(2) Plot ( — 3, 2\ ( — 5, 3) and find the co-ordinates of the 

middle point of the line joining them. 



I 
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(3) Plot (6, 8) and find its distance from the origin. 

(4) Find the distance between each pair of the following : 
0) (—2, 2), and (1, —2). 

(”) (0, 0) and (1, 2). 

(»i) (I, — 1) aod (2, 2) 

(5) Plot the p 0 i nts A-(-l, I), B=(0, 2), C=(2, 1), 

and measure the lengths of the sides of the 
figure ABCD. 

origii F ‘ DdthediS,aDC “ ° fA - B>C and DioQS from the 
.boiuhe* point f' ^ ^ ^ ^ " ,he peCuliafitp 

obs ( e ?JT <4 ' 2) ’ (4, (4, ~ 2) and(4 '- 31 - What you 

Jl P ' 0t A 7 (3 ‘ 2)> B = (2 ’ 2) 8) - d D=(2. 8) aod 

lr “ 0f th ; A B c D b 7 counting Squares, 

also the coordinates of the middle points of A C aod 
o L> respectively. 

•he all A = (3> 2) B = (3 > 1] aod C=(8.5). Find 

cnc area of the triangle ABC. 

(U) On the graph paper construct a triangle with base-fi 

=asr.r; s — * - ~ ~ 

(13) Plot two points P=(l 4 ) R —n o \ T • 

i&- R " d 

- - 
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(3) (5, 4), (5. 7), (5, 8), (5,-11'. 

(4) (4, 8) (1, 1), (-2,-4), (-3,-6). 

(5) (0, 0), (9,-8), (4-4) 

(6) (-4, 5), ( — 3.-6), i — 3—2). 

(7) (5, 5), (0, 0),( —5, —5i. 

(8) (-8,4), (0.5). (.3-8). 

(9) (0, 7), (10,5), (7,-10), 

(10) (4, 6), (-3,6), (-7, 6) and (0,6). 

(15) Find the area of the figures formed by joining the 
following points : 

(1) (-2, 4), (-5, -4), (6,-3). 

(2) (6. 4), (-5,-4), (6,-3). 

(3) (-2, 4), (-5. 4), (-3,-4). 

(4) (3, 6), (5,-5), (-9. 0). 

(5) (7, 10), (-5,-5), (14,-5). 

(16) Show that the following set of points are the vertices 
of isosceles triangle. Calculate and measure the .lengths of 

equal sides. 

(i) (0, 5). (5.-5), (-5, -5) 

(ii) (9,-2). (2 -10), (-5, -2). 

(iii) (-8, 0), (14, 0), (3,14) 

(17) Plot the points (5, 0). (5, 5), (0, 10), (-5, 0), and find 
the area of the resulting figure. 

( 18 ) Plot the points (5, 5), (5, — 5) ( — 5,-5), (—5, 5) and 
show that the resulting figure is a square. Find its area by 
counting squares and verify your result by calculation. 

(19) Plot the points (6, 1), (-7, 1), (-V- 2 M 6 >- 2 > a ° d 
nnd its area by counting squares and by calculate. What 

kind of figure is it ? 
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(20) Plot the points (-5, 5), (5, 4), (4,-4) and (-5, -6) 
and find the area of the quadrilateral so formed. 

(21) Plot the points ( — 3, 2) (-3,-5), (8,-5) and (8,2). 

in the area of the resulting figure and show that the figure 
is a rectangle 

(22) Plot the points (8, 0),(-7.0), and (0,-10) and find the 
area of the rc^uitiog triangle 

(23) Plot ,he points A = (6, 0), B=(4, 5), C = (5, 7), D = 

•bo figure A _ BCDk 6) ^ fi ° d ' ^ C ° UQ ‘ i,lg SqlUrCS - the ““ ° f 


0=02 5! 0, E-f 5 P t tS l:' 5 ' B=(12 - - 8 >> C = C5. 0). 

ofth- l'r (S 01 find , by counting squares the area 
Of th. rectilineal figure ABODE 

p^LLi’co: ‘ a CD *- *««” t'- 

68 * LINEAR GRAPHS. 

Uoits. The position of a point on graph paper is deter 
mined when its co-ordinates with reference to the axes of co 

<Z'Z ThiS “ ^ —«* - distances 

The T unTs ^ M “° te ° f ■“«*. 

!’! Z ’!* ° f ; s ” a11 on roaxis and jr-axis, 

be s,des of two or more small squares on both axes 

(3) any fraetton of the side of a small square on both axes. 

(4) different for different axc« that is rV,- u • 

solution of simultaneous equations a”^ problem^' 
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69. Solved llxampln : 

(1) Plot the following sets of points with units mentioned 
against each set : 

(*) (11, 10), (-15, 6). (-10, -7) and (-10,-10),- unit 
= 1 side of a small square. 

(/>) (5, 3), (-2, 4). (-8, -5) and (3, -4); 
unit = twice the side of a small square. 

{c) (3,1), (-2, 2), (-1, -4) and (5, 0) ; 
unit = three times the side of a small square. 

(d) (8, 4), (-4, 8), (-12. - 12) and (16,-8); 
unit = half the side of a small square 

Solution : The plotted points, as shown in the graph, are : 

(<7) P lt P a , P 3 and P 4 . 
{b) Q,,Qo,Q. t andQ t . 
(0 R,. R £1 R 3 and R«. 
(d) S,, S 2 , S, and S 4 . 

(2) Plot the following 
points respectively with 
the units mentioned 
against each : 

{a) (-3, 2); unit for 
the abscissa-twice the 
side ot a small square and 
unit tor the ordinate = 3 
times the side of a small 

Fig. 5. square. 

(b) (20,-15); unit for abscissa = Jth of the side of a small 
square and unit for ordinate = Jrd of the side of a small square. 
Solution : The plotted points as shown in the above tigurc are: 

<*) R > 

(*) A. 


f • ‘ ‘ “ f-r : r *— 

fill ■ f T 1 ■ • *- • • - - - ■f - * t ■ > * . 

r*m T~*~t ——* r-4 —. f i- -- v ; ■ * 4 | 

*- * —•— r- H * -f-H-r 


- P- • * . • * 

i . a ... . ■ • ♦Vi • -T* 


i 1- 


— -* • ♦ • • •••* 

* *.. • c • •• V .. ... 

'ty: 

to- .f--*77r£ 


f r 


tv:: 


4 


i... - 


; ; o. 


i / .;. 

1 1 r \ * 
l > * IT 




o 




* \‘ 


• • -5.. 

A • - * •*. - 

:■ ; 1 


» • < • • • 


--.R,l 

| - • • -• 

I" 1 ; 


. » p- -4- r-f --L 

. . | • • ... 

I • • » • 11 - *'* 


• I f .*• » r rt 

r j I ! . I , *-.-1 


• i 
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70. Graphical Rr presentation of Functions : 

Definitions : Variable Quantity is the quantity of which the 

value is not always the same, as for example, the temperature 

during the day, the recurring expenses of a hostel, the rainfall 
of a town etc. 

Function of x is that expression containing a variable quantity 
x whose value depends on the value of x. 


As for example, 2x4-5 is a function of x since its value 
depends on that of x. 


If 


x— — 3 -2 i -1 



1 


then 2*4-5 = —1 


1 


If we plot the points (-3, -1), (-2, 1), (-1, 3) (0, 5), 
(1> 7), (2, 9) and join them we 
get the graph of the function 
ofx, namely, 2x4-5. 

These points are res¬ 
pectively plotted as K, L, M, 

N, P, Q in the graph, 

Therefore the line KLMN 
PQ represents the graph 

2 * 4 - 5 . 

71. When 2x+5 i s put equal to y then %2*+5 is a 
linear equation and y changes as x changes. 

As for example 
Alg.-l l 
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When *= — 3 

-2 

-1 

0 

1 

2 

J’= - 1 

1 

1 3 L 

5 

7 i 

9 


equation 


_y=2*-f5. 


72. Solved Examples \ 

(1) Draw the graph of y = 2x. 

Solution: Fiad the corespoading values of y for different 
values of x and tabulate these values. 

As for example, 


When 

*=- 4 

| —3 —2 | —1| 0 t 1 | 2 

i 3 

4 


00 

1 

11 

—6|—4 -2! 0 1 2 4 1 

_[_ 1 1 ! I 

6 

8 


Plot the points (-4, -8), (-3, -6), (-2, -4), (-1, -2). 
(0, 0), (1, 2), (2, 4), (3, 6) and (4, 8) and notice that all the 
points lie on one straight line R S (which can be produced). 
The co-ordinates of all the above points satisfy the equation 
y=2x. 



(2) Draw the graph of 
x=5 

Solution : Here the absci¬ 
ssae of a series of points is 
given as 5 units of length and 
nothing is said about the 
ordinates of those points (or 
of a moving point with 
abscissa = 5 units of length). 

Hence we can take any 
ordinate such as 2, —3, 4, 0 
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rrx&r* <s - !i - - si <*• «> *■" <*. »>» 

Unit=twicc the side of a sma |i squacc 

-^r^; K “ ds —<»• a. e-3J. ,5.4, 

Therefore RQ 
(produced) is the 
graph of x=S. 

(3) Draw the 
graph of x^-3. 

Solution: As 

above let the ordi¬ 
nate be 0 , 1 , 4 ,- 3 . 

The points to 
be plotted are 
therefore (- 3 , 0 ), 

1)» (—3, 4), 

(-3.-3). 

Unit = Three 
times the side of a 
small square. 

( 3 « PO r Pl ’^ J> Rl aod S i represent ( — 3 0 ) ( 3 i) 
Th f ^ ~ 3) rCSPCCtiVCly OQ *»* above g r aph 3, ^ 

x ~ "■ ** 4.> „ 

(4) Draw the graph of>= 4 . 

Solution ; Here the ordinate of th- «, ■ 

4 units of length and we can have as a ^'° g P °' ot is aIw *;s 
abscssae, namely, 0 . 1 , _j, 2 _ 2 ' ' aay nu ®l>« of 

are therefore <°> 4 >* a. -»). (-1.4), (2 ; 4) a e „d° ( , !.2. t 4 ) bepl0 " cd 
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Units = four times the side of a small square on x-axis and 
three times the side of a small square on j-axis. 

In the above figure A, B, C, D acd E represent (0, 4), (1, 4), 
( — 1,4), (2, 4) and ( — 2,4) respectively with the given units. 

Therefore DE (pro¬ 
duced both sides ) 
represents the graph 
of_y=4. 

(5) Draw the 
graph of_y = — 3. 
Solution : As 

V 

above, let the abscis¬ 
sae be 0, 1, — 1, 2, 
- 2 . 

The points to be 
plotted are therefore 

(0,-3), (1.-3), 

(-1, -3), (2, -3) 

Pig. 9. aod (“ 2 > - 3 )* 

Units = The length of one small division on _y-axis and the 
five small divisions on x-axis in the above figure. The points 
A', B . C', D' and E' represent (0, —3), (1, —3), ( —1. 3), 

p (__2 —3) respectively with the given units. 

Then D' E' (produced) represents the graph of_y = — 3. 

(6) Draw the graph of x = a. 

Solution : Here the abscissa is constant, that is, * units of 



length while the ordinates vary _ 

Suppose x = * = 7 andj»= 3, 4, —o, b, 4. 
(7> _ 5 ), ( 7 , 5 ), ( 7 , 2 ) are the points to be 

lie* on one straight line AB parallel to j-axis, 
( Unit = the side of a small square ) 


Then (7, 3). (7, 4), 
plotted. They all 
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Therefore AB represents the graph oi x=a 
Similarly, y = b c y 

represents the 
straight line A' B' 
io the above figure 
parallel to .r-axis. „ 

No,e : (i) If a * 
aDC * b are negative 
quantities, e. g. y _7 
and —9 respectively O 
^e graph of 

and y=b will be on Fig. 10. 

the left of YOV and below XOX' respectively as indicated by 
CD and C D respectively in the above figure. 

line (ii) ThC 8rlph ° £ !imple equati0as ia * Orjr is a straight 



■ ■■■■■I 

RSuiui 


lliinmuiHuaiini 


(ill) The graphs of the equations of the form y 
pass through the origin. 

(7) Draw the graph of 3> = —4*. 

Solution : Here^= “ 4 * 

3 


=ax always 


! 3 

1 

-3 ! 

i 

_ 

6 

| 

1 -6 

1 

-4 

4 

i 

— 8 

8 j 


Unit = twice the side of a small square. 

Plot the points (0,0), (3 -4'. (-3, 4) (6 _ 8l , 
They are represented by O, A, B, C. D respectively 
Join A, B, C, D. 


'6, 8). 









The straight line CD passing throueh the origin is the 
equired graph. Fie. 11) 



18 ) On the same 
diagram draw the 
graphs of the follow¬ 
ing equations. 

\i) 2 )r = ?x+7. 
(ii) 3; = Sx—5. 

Scluti.n : In 

each case we find 
the values of y co¬ 
rresponding to those 
of x. 

From (i), 

3x-f 7 
^=- 2 — 

From (ii), 

■Sx —5 



Thus when >n (i)x—1 

-1 3 

- n 

— 3 — 1 

I 

^ ! 
11 

1 

2 S 

-1 -7 

and when in (ii) x= 1 

— 2 4 

— 5 7 

j=l 

-7 9 

-13 IT 

Plot the points (1, 5), ( — 

1, 2), (3, 8), (- 

•3, -1), (-7, -7) 

_ • * 


and (1, 1). (-?. -')• 9 >- <- 5 ' - 15 > ( 7 - 17) rcs P eC,iTelj - 
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Join the two series of points by straight lines PQ and RS 
(Pig- 11 ), which represent the graphs of 2y=3.v+7 and 
3y=8x—5 respectively. 

(9) Draw the graph of 2x-f 3y = 5. 

5 — 2* 

3 


Solution : 


H e re y = 


When *=0 


i 




1 


1 


i 

u 


-1 




-2 


Taking 3 times the side 
of a small square as the unit, 
plot the points (0, $), (1, 1), 

(2 l), (-1. 1), (—2, 3). 

Join them and notice that 
they lie on the straight line 
AB which is therefore the 
graph of 2x+3y = 5. 



i -siraignt line whic 

through the poiots (0, 1) aod {2. —3). 

Solution : Letj= mx +, be the required equation. 

Since (0, 1), (2, -3) satisfy Wc have 

^ ~~ c .(0* ( • *’ == 0>.7 = 1) and 

-3=2/w+1 .(ii), (v*= 2 ,_y=_ 3 ). 

or, -4=2 m m=~2. 

Thus the required equation is, 

J——2x +1 or 2*-f-jr— i 
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EXERCISE 41 

Draw the graph; or the following equations 


( 1 ) x = 3. 

(3) x=-4. 

(5) x=j. 

(7) Af-p 10=0. 
(9) 5j = 5x. 
(11) 3x-h4^ = 0. 


(2) .7 = 4. 

(4) j=-5. 

(6)j=-x. 

(5) ^-9=0. 

(10) 3y — ”"x. 

(12)6^^13 = 0. 
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(38) 


2*-f 3 


5 3x 
(39) ** 


Find the equations of the lines passing through the follow¬ 
ing pairs of points : — 

(40) (0, 0), (2, 3). (41) (-1,4), (4, -5). 

(42) (5, 6), (-2, -3). (43) (-J, *), (0, 1). 

(44) (h> 1)> (1, A). (45) (2, -8). (6, -2). 

(46) (2, -3), (-3, 2). (47) (0. 2), (20, 8). 

(48) (3,-5), (-5, 3). (49) (4*. 3*), (-21, -U). 

Show that the point (1, 1) is also on the straight line. 

74. GRAPHICAL SOLUTION OF SIMULTANEOUS EQUA¬ 
TIONS. 

Solved Examples \ 

Solve the following equations graphically : 

( 1 ) *+^=15 

2x-3y=5. 

Solution : From the first equation_y=15 -x. 


Therefore 

when x — 7 

8 

10 

5 

A * - 

- I 

I 

OO 

* 1 

| 

7 

5 

10 


' ' » ' ' - w \ * 

notice that they lie on the straight line AB, 
From the second equation _y = 


when jc=4 —2 — 


Therefore 


>=1 i -3 -5 ! 
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Plot the points (4. 1 ), (-2, -3), (-5, -5). 

Join them and notice that they lie on the straight line A' 3' 
which when produced cuts AB at B. 


Find the co-ordinate of B, 


Y_A 



/ 

Y 


the point of intersection. 

From the figure the co-ordi 
nates are (10, 5). 

Therefore x=10,j=5. 

Note : Verify the result in 
the ordinary way. 

( 2 ) *+'-12 

* ,J _ 34 

2 3 - 3 


Fig. 13. 

72— 2x 

Solution : From the first equation ,7 =—- 


Therefore 


when *- = 0 

3 

—3 

12 

7 = 24 

1 

22 

26 

16 


Plot the points ( 0 , 24 ), ( 03 , 22 ), (- 3 , 26) and(12, 16) and 
join them. 

Notice that they lie on the straight line AB. 

, . 68 — 3* 

From the second equation, 7 = - ~ 


when x=18 12 8 


y = l 



\ 


Therefore, 


16 
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Plot the points (18, 7), (12, 161, (8, 22) and join them. 
Notice that they lie on the same straight line CD which cuts 
AB at P. Find the co-ordinates of P 


Y 



Fig. 14 

From figure 14 the co-ordinates are (12, 16) 

Therefore x— 12,jr—16 

Note : Verify the result in the ordinary way. 

(3) Find the co-ocdinates of the vertices of the triangle 
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whose sides are given bv the equations 
J — 2x~6 = 0 and 4x-f 13^-f 78 = 0 

Solution : From the first equation j = 29 — 3x. 

j 

when x=9 10 8 i 


Therefore, 



3x+j=2% 


Plot the points (9, 2), (10, —1) and (8, 5). Join them and 
notice that they lie on the straight line EF in the above figure. 
From the second equation _)=2x- — 6. 

» I 

when x=0 2 4 | 

Therefore, - - 

_ y =-6 , -2 2 ! 


Plot the points (0, -6), (2,-2) and (4, 2). Join them and 
notice that they lie on the straight line GH in the above 


figure. 


Also, from the third equation _y= 


— 4x—78 
13 


Therefore, 


when x=0 

13 

-13 

_r = —6 

-10 

-2 


Plot the points (0, —6), (13, —10) and ( — 13, —2) and join 
them. Notice that they lie on the straight line LM, in the 
above figure. 


GRAPHS 


173 


The co-ordinates of the verities R, S, T of the triangle RST 
are ^7, 8), (0,-6) and (13,-10) respectively. 

(4) Fiad graphically the co-ordinates of the vertices of the 
quadrilateral whose sides are x-\-j= 15, x—y= 15, x , +J'+15=0 
and x— y-\- 15=0. Prove that the quadrilateral is a square 
and find its area. 

SJution : From the first equation >=15—x. 
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Plot the points (0,-15), (-12,-3) and (-15. 0 ) and jo.n 

— lie on the straight line CD. 

Similarly, from the fourth equation j=x-\- 15. 

when x =0 —10 —15 

Therefore, 

_y = 15 5 0 


Plot the points (0, 15), (-10, 5) and (-15, 0) and pin 
them. They lie on the-straight line DA. 

Then ABCD is the re¬ 
quired figure, thcco-ordi- 
nates of whose vertices 
A, B, C and D are (0,15), 
(15,0), (0, -15) and 

(—15, 0) respectively.. 

It is clear from the 
figure that OA =OB=OC 
= OD and the diagonals 
AC aad BD bisect each 
other at right angles. 

Therefore figure AB 
CD is asquire. Area of 
the figure ABCD 

= area of the _ ABD 4- area of the _ CBD 

= | BDxAO+i BDxOC 
= i BD (AO-fOC) = ; BD. AC 
= | X 30 X 30 = 450 units of area. 


Y 
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Solve graphically : 

(1) x-jr+1-0, 

3x-2y^Q. 

(3) 3x—y=2- 

*+y= 6 . 

(5) 5x+jr=23. 

*+5j»«19. 

(7) 3*-4/=-7. 
3/—4x=—7. 

< 9 >-«'+i= 4 - 


EXERCISE 42 

( 2 ) 3 * 4-7 = 5 . 

x-(-4y=9 
(4) 2x=y+-;. 

x + 7 = 8 {_>—x). 

( 6 ) 5x4-4_/ = 23. 

2x-t-9y=24. 

(8) 21x-j-8y+66 = 0. 
23y-28x 4-13 = 0. 

( 10 ) *+•> = 8 . 


--5 =-3. 


(11; 5x= 1 lj». 

17x-72=23/. 


(13) 


* , J. 

2 ' 5 


T+t 


(15) 2(x-2) = 
3( >—3) = 


y—3 

5 

2-.v 

3 


( 12 ) 

(14) 


3(x-2)-2(j4-3)=1. 

2(^-3)4-(_>'+2)=0. 

6v ^ 3 -> _r 
7 10 _6 ' 



(16) Find points on each of the graphs 5 * 4 . 47=10 aQ d 
^y = ^ and thence solve the equations. (A. U. 1911 ) 

(17) Show graphically that the following equations hare a 
common solution and find it 


(i) 2x—3/4-12=0. 
(») 2 x4~3/=0. 

(iii) 4x+3/ 4 - 6 = 0 . 


(B. U. 1909 ) 
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(18) Draw the graphs represented by x— 3y=2, 2x— 5y=5 
and x-j-1 =6_y. Show that the straight lines represented by 
them meet at a common point and find its co-ordinates. 

(B. U. 1911). 

(19) Show by means of graph that the values of x and y 
which satisfy the equations x+2j—l and 3x—j = 2, also 
satisfy the equation 2x— 3y=l. 

x 3 

(20) Draw the graphs of_y=x-fi and^= by taking 


the values of x between —5 and +5. Find the co-ordinates of 
their point of intersection and verify by the ordinary method. 

(21) Find graphically the value of 13x-f-6 whenx=l-4 
and find for what value of x this expression is equal to 14. 

(22) Draw with the same axes the graphs of (i) _y+x=5, 
(ii) x=?y— 3 and (iii) * = 7 and find the co-ordinates of the 
vertices of the triangle formed by them ; also show that 
2 x—y—2 = 0 passes through the intersection of (i) and (ii) 

(A. B. 1930) 

(23) With the same origin and axes draw the graphs of 
3 r _x=7,j=x-l and 3x+2;=l2. Hence, write down the 
co-ordinates of the points of intersection of each pair. 

(Unit h inch) (B> U - l916) 

^24) Draw the graphs of the following straight lines : 

(i) 4x-.y=10 (i‘) 2*-J = 4 

(iii) x=3 (iv) y = 2. 

Solve graphically the first two simultaneous equations. 
Draw a straight line which cuts off intercepts of 3 and 

4 on the axes of x and y respectively and find its equation. 
(The same units are taken iu all cases). (AIL 

(25) Draw the graph of the equation 14x-f-10y = 35 and 
find the co ordinates of the points of intersection of this 
line with the lines x=0 and j = 0. (Dacca 1941). 
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75. STATISTICAL GRAPHS 

Solved Examples : 

(I) Plot a graph to show the variations of population of 
ceitaio country from the following statistics : where P is 
the number in millions at the beginning of each of the 
years specified : 


P ! 20 


1835 

1840 

1850 . 

1860 

22-1 ' 

23-5 

29 

34-2 


49 4 ! 


Find what the populations were at the beginning of the 

year 1848 and 1875. 

Solution : Mark off years along OX representing 

1 small division=l year beginning with the year 1830. 
Also measure population along OY beginning with 20 
millions from O and representing 1 inillion=l small division 

Then plot the points for the given data and join them 
by means of a smooth curve. 

shows **“« ,h = p 

the years 1S84 f *§5 

lion respe- 


r 

V 

t: 

I" 


lit 4 1 | M -t--£-«•-iitz . _ ,* .i • rtt rFftn 4? 

FF ffrtp&ii —LilTaxSi »-<£§ i 


Trr *—-r—' • - •! 


h+Fip'ftfr 




Ttfcrt 

± itiiSi- Aft 


9 s * mi im wo «ii : Up : P^:jX 

Years, 


Alg. -12 


Fig. 16. 
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(2) Toe temperatures ia degrees Fahrenheit taken at the 
different times ot a day were as follows : 


W A.M 

10 

A.M 

12 

Noon 

2 | 4 

P. M. P. M 

6 

P. M. 

8 

P. M. 

Temperature 42 : 

45 5° 

58° 

58-5° 53 c 

49 c 

430 


Exhibit graphically the variation of temperature through¬ 
out the day. Calculate the average temperature of the day and 
find from the graph the time at which the day experiences the 
average temperature. 

Solution : Take the hours along OX representing 5 divisions 
= 1 hour beginning from 8 A. M. Mark off degrees of 
temperature along OY representing 2 divisions = 1 degree. 

Plot the points according to the given data and join them 
by means of a smooth curve as shown in the figure. 
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The average temperature of the day comes to about 49-S5 c . 

From the figure it can be scea that this temperature was 
reached at about 11 A. M. and 5. 24 P. M. 

(3) The following table gives the average weight and chest 
measurements corresponding to different heights. H is the 
height, C, the chest measurement and W, the weight, in ft. and 
inches, inches and pounds (lb) respectively. 

(U. P. 1930) 


i 


i H 

W 

C 

t 

» 

• 5 ft. 0 inches 

f 

122 

34 

5 ft, 3 inches 

131 

1 

1 

j 35*5 

1 .. 

1 | 

5 ft. 6 inches 1 

!_. 1 

137*5 

37 

i 

i 5 ft. 9 inches j 

1 

| 

156*5 | 

i 

39 

1 

6 ft. 0 inches | 

i 

173 | 

40*5 


Represent these graphically and deduce the weights and 
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Y 



Fig 18 

The graph OABCD represents the weight graph and 
OPQRS, the chest graph 

From these figures the weight and chest measurements 
at the heights of 5 . 4 ' and 5'. 8" are 133-5 lb., 145 lb. and 36" 
and 38’' respectively. 

(4) The following table gives the temperatures in Centigrade 
degrees corresponding to those in degrees Fahrenheit. Exhibit 
the temperai ures on a graph and find from it the degree F. corres¬ 
ponding to 55° C and the degree C corresponding to 134-F. 


Readings on Centigrade Thermo¬ 
meter 

c\ 

o 

o 

50 5 

1 

1 

O 

o 

Corresponding Readings on 

Fahrenheit Thermometer 

140° j 

I 

1 _ 

122° 

o 

o 

, 
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Solution : Units : 1 small division on 3 -axis represents 2°C 
and 1 small division on^y-axis represents 2 C F. Let O represent 
40 °C, 104°F. 


Plot the points 
(60, 140), (50, 122), 
and (40, 104). Join 
them by AB which 
therefore represents 
the required graph. 

From the graph 
it is clear that 55°C 
= ]31°F and 134°F 
= 57° C nearly. 


Y 



Fig. 19. 


(5) The daily expenses per head of a hotel corresponding 
to the number of inmates are as follows : (Ajmer 1934) 


No. of in¬ 
mates 

150 

200 

! 1 i 

250 ! 300 j 350 

’ i 

400 

Expenses 
per head 

Rs .6 

Rs. 4-14 Rs. 4-2 

1 

Rs. 3*10 Rs. 3-4 ■ Rs. 3 

! j 


Represent the above on a graph and find the expenses per 
head corresponding to 175. 225 and 375 inmates 
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Solution: Units : 100 inmates = 1" on x-axis. 

Rs ]-4= 1" on_y-axis. 

Let the origin O represent (150, 6) and P, Q, R and S, 

(200, Rs, 4-14), (250, Rs. 4-2). (300, Rs. 3-10), (330, Rs. 3-4) 

and (400, Rs. 3) respectively. Join P, Q, R, S bv means of 
a smooth curve. 

From the graph it is clear that points A, B, C represent 

175, 225, and 
375 inmates and 
their corres¬ 
ponding ex¬ 
penses per head 
are given by the 
ordinates of 
D, E and F res¬ 
pectively. The 
expenses are 
therefore Rs. 
5-7, Rs 4-8 and 
Rs. 3-2 respec¬ 
tively. 

(l’> The temperature of a room from S A. M. to 4 P. M is 
given by the following table. 

i 1 r i r *"i 

8 a.M 9 a.m. 10 AM. Ha M 12A.M. 1 P M. 2 p.M- 3 p.M ,4p M 

I i 1 i ! 

-— | 

• II 

66° 68" 70" 12' 74° 76" 78" 80° ; 82" ; 

* . ! ■ i I 

i i 

• i 

Represent the above graphically aod read off the temper¬ 
ature at 10-30 A. M. 


Y 





;-;-- --v 1 

-U-J 




r -'--.— : r-Hd? 



O 7iTi .-mr m 
71S0 6X 2QC B 250 


L 

_ I 

_u 

L « . 




la 

tX 

HT, 


r 



! _ 



1 

r- 

i 


Qjn 


- * 


131 


[ ' a i 

1 



X 

1ITT! 

1 




ZOO 5^0C *00 

Fig. 20. 

EXERCISE 43 
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(2) The following table shows degrees F corresponding 
to degrees C Draw a graph showing the relation between 
F and C degrees and read off from the graph degrees F 
corresponding to 25°C and degree C corresponding to 50°F. 


c° 

40 ; 

— 10 , 

80 , 

—40| 

F° 

i 

104 

14 

1 176 

' i 

- 40 


(3) The following tables gives seven readings of the 
thermometer on a certain day. Draw a graph by plotting 
them; and on the graph find the probable temperature at 

1-20 P. M. and 2-10 P. M. 


Time ... ' 

i —--—« 

n ; i 1.30 

A.M. A.M. , 

m ■■ » - m - 

12 : l 
noon P.M. 

2 1 2.30 
P.M. P. M. 

1 

3 

P.M. 

Temperature 80.0 
in degrees. 

• • • » »^ •.. 

82 7 

85:5 

i 

88.6 

89 4 

I 

89 

87 8 

... —— 


(Mad. 1920.) 

(4) The table below gives the expenses and receipts for a 
publication for various number of copies produced. 


Number of 
copies. 

i 1000 

1 

1 

2000 i 3000 

1 

l 

4000 

1 

Expenses R$.218.12a 

i 

R$.312.8a. 

] 

Rs. 406.4a.! Rs.500 

i 

Receipts 

Rs. 175 ' 

Rs. 300 

Rs. 425 

Rs. 540 
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Draw a graph showiag the relation between the number 
of copies and the expenses; also another in the same diagram 
the relation between number and receipts, taking 8 m. m. to 
represent Rs. 25 - and 10 m. m. to represent 200 copies. 

Find from the graph the amount of receipts from adver¬ 
tisement and estimate the smallest number of copies that 
must be produced to make the Publication pay. (A. U. 1918.) 

(5) The following table gives the population (in million) 
of a country for the years specified. Illustrate these by 
means of graph and from it find the year when the popula¬ 
tion was (a) 21 millions (h) 23’7 millions and what was the 
population in (r) 1862 and (d) 1888 ? 


Year ... 1850 1855 1860 1865 1870 1875 1880 1885 



i 

i 


Population 
in millions 

18 

19.2 1 20 

% 

22* 1 

22-7 23 2 

24-0 24-7 

1 


(6) The following table gives the population of two 
countries A and B. Draw two graphs to show the growth 
of population of each and from it find the probable date 
when the populations were equal. 


i Year 

1811 

1821 

1831 

1841 

| 

1851 

___1 

A ... • 

17-7 

24-8 

30 4 

36*6 

40-7 

1 

1 _ 1 

B 

231 

27*3 

31*2 

35-1 

39 3 
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(7) Draw graphs to show the rates of growth of two 
boys S and Y from the following particulars, and find when 
they were of the same height. 


Jany. 

1st 


1930 1932 19341936 1938 1940 ' 1942 1S44 ■ 

i 


» o 

s 

3' 5*3' 9*4' 1*4' 4" 4' 

1 ' 1 : 

1 

I 

1 Y 

i 

! 

3' y\y 7r 

| -•] i 

4' 0*4' 3*4' 




6* 4' 7** 4' 8" 4' 9i 


7 rl 4 ' 9',4'lir 


' 


(8) The following table shows the increase in population 
in millions (for period of 10 years) for two countries A and 
B. Illustrate by means of graphs. 

Assuming these increases occur gradually, find the increase 

in 1898 and 1933 


Year 




! | i 

186511875,188511895 


1905:1915 1925 


19351945 


t 

A 

1-25 

1 

1 85 

1-9 

21 

i 

2*0 

i 

2-2 

2*3 

2-4 

B 

~ ‘ » • • ■ ■■ «— — « 

.7 

•9 

12 

11 

1-3 

_i 

1*5 

1*7 

1 

1 0 ’ 

•• « • ■“ • 

2-2 


% 

(9) The following are the maximum and minimum (shade) 
temperatures for June. Plot these oo the same page, and 
find from your graphs on what dates were (a) the greatest* 
{b) the lea&t, ranges of temperature. 
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1*6 


June 

1 

5 

9 

13 17 21 25 30 

Maximum 

10s” 

109“ 

113“ 

1 IS" 119“ 117“ 116“ 1 lp 

. Minimum 

101 1 

105 “ 

103“ 

106° 110“ 106° 103“ 100 


ilOj Draw a graph to show the weekly amounts of rain 
tall in inches for June and July from the following particu¬ 
lars and from it rind (i) the driest week and (ii) the wettest 
week. 


i 


| 


June 

July 

Week ending 

S 

15 

22 

29 6 13 20 j 27 

1 

1 

l Rainfall 

... 3'5 

6-0 

4 1 

5-8 17 2 8-0 5-2 8*5 

• 


(11) The following scores were made by a student in a 
series of 10 innings at cricket. 

4, 20, 0, 13, 4, 19, 15, 3, 11, 7. Exhibit these graphically. 

(12) The average monthly rainfall (in inches) of a town in 
U. P is given in the following table : 


.c 


• 

c 

• 

s> 

u 

U 

u 

2 

April 

May 

June 

2*9 

I 

31 

3-0 

2*7 

5*0 

8*3 



£0 

C- 

r t 

> 

• 

U 

■ i 

3 

• 

< 

o 

^ , 

o 

z 

w 

Q 

*79 15-3 

i 

7-2 

20 

1 6 

• 7 

i 


i 


Draw a graph to represent variations. 

13) The premium (in rupees) for life insurance for Rs. 1000 
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payable after 20 years or at death if earlier are given for various 
ages in the following table : 


i 

Age ... j 

i 

25 

1 

30 1 

! 

35 j 

40 

45 

50 

55 

| 

l _ • 

Premium... J 

60 

] 63 

67 

72 

1 

| 77 

94 

1 

, H2 

l 

i 


Exhibit these graphically. 

(14) The following table gives the average weight (in pou¬ 
nds) of children at different ages : 


A • 

Age in years... 

6 

8 

10 

12 

j 

: h 

i 

Weight 

L. 

46 j 

54 

65 

81 

i 

. 100 

a 


Exhibit these graphically and find the average weight of a 
child at ages 9 and 13. 


(15) Exhibit graphically the following data showing the daily 
receipts and expenses per head of a hotel as quoted by the 
manager. 


Guests ... | 100 

150 

200 

250 

i 

300 

35u 

400 

Receipts 
per head. 

Rs.5-I3a 

Rs. 5-1 a 

1 

Rs. 4-6 

Rs.4-1 la 

Ps. 4-1 

Rs. 3-13 

Rs. 3 

Expenses 
per head. 

Rs. 5 

Rs. 4-8a 

Rs.3-14a 

l 

Rs. 3-6a 

Rs. 3 la 

Rs. 3 

Rs.2-12a 


(16) A boy was measured on his 12th, 14th, 16tb, 18th, 20th, 
22nd and 24th birth days, when his height was found to be 
4$ ft., 4 ft. 105 in , ft., 5 ft. 6\ in., 5 ft. 8fin, 5 ft. 10* in. ( 
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-od 5 ft 11. in. respectively Exhibit his growth graphically 
*od estimate his height at 13i years of age. At what age was he 

just 5 feet high ? (Ajmer, 1935.1 


(1 ) Ot 10,000 children who passed the age of 9, 490 died 
at 10 years ot age, 2 2 died at 14 years of age, 650 at 22, 617 

at ? 5 ’ 75 " at , 35 ’ 950 2t45 ' 1399 at55 ‘ 2141 ^ 65, 2573 at 74, 
1135 at 85, 86 at 95. Draw a graph to illustrate this and esti¬ 
mate from it the number of deaths among these 10,000 
children at the ages of 18 and 40 (EJ p 1921) 

(lb) The tollowing table gives the population (in millions) 
of two countries A and B for the years specified 


Year 

... 1861 

1871 

1881 

1891 

1901 

1911 

1921 

A 

3*1 

3*4 

3-7 

40 

1-57 

4’7 

50 

B 

58 

5-4 

5’2 

4 7 

4 45 

4-2 

40 


Plot the graphs on the same diagram Estimate approxi¬ 
mately the population when it wss the same in each country 
and the year io which this happened. (U. P. 1929). 

76. graphical solution of problems 

Solved Examples : 

(1) Given that the price of a seer of milk is six annas, 
draw a graph from which the price of any number of seers may 
be read off. Find the price of 6^ seers and the number of seers 
that can he had for 27 as. 

Solution : Units : Take 5 small divisions on x-axis to 
represent 1 seer and 1 small division on j-axis to represent 
1 anna. Let O represent 1 seer and 6 annas. 
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Since the price of 1 seer is 6 annas, measure the length of 

5 small divisions on x-axis to represent 1 seer and then measure 
parallel to OY the length of 6 small divisions to represent 

6 annas ann mark a point A there. Join OA Then OA produced 
represents the required graph. 

To find the 
price of 6i seers, 
take B along OX 
to represent 
seers and draw BP 
parallel to OY to 
cut the graph at 
P. From P draw 
PQ parallel to OX 
cutting OY at Q. 

OQ, therefore, 
represents the 
price of 6* seers, 
which is aanas 39. 

To get the 
number of seers 
that can be had 
for annas 27, find Fig. 21, 

the point C along OY representing annas 27. From C draw 
CT parallel to OX cutting the graph at T. From T draw TS 
parallel to OY to meet OX at S. 

OS represents the number of seers that can be had for annas 
27. It is 4^ seers. 

EXERCISE 44 

(1) If 1 md. of rice costs Rs. 16, constuct a graph which the 
price of any number of maunds can be found and from the 
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graph find the price of 3’. maunds and the number of maunds 
that can be had for Rs. 28. 

(2) If 2\ seers of sugar-crystal cost Re. 1, construct a graph 

from which you can read off the price of 12 seers of sugar- 

crysta! and the quantity of crystal that can be had for 
Ks. 3-4 as. 

(3) If one tola of gold is worth, Rs. 75, draw a graph to 
show the price of any number of tolas of the metal and from 
the graph read off the quantity of gold worth Rs. 1,025 and the 
price of 10 } tolas of the metal. 

(4) Given 1 inch equal to 2'5 cm., draw a graph to show the 
number of cm. in any number of inches and vice versa. 

Read off from the graph (i) the number of cm. in 7 inches 
and (li) the number of inches in 23 cms. 

Solution-. Scale. Take the length of 5 small divisions equal 

to 1" on *-axis 
and the length 
of 2 small divi¬ 
sions equal to 1 
cm. along OY. 

Then as be¬ 
fore let A repre¬ 
sent 1" and 2’5 
cm. Join OA. 

OA produced 
is the required 
graph 

From the 
graph it is clear 
that 7" corrcs- 
Fig. 22 pond to 17 5cm. and 23 cm., to 9*2". 
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(5) Given that 1 Kilogram = 2 - 2 lb. Construct a graph 
to show the relation between Kilogrammes and lbs. and from 

O 

the graph read off the number of lbs. in 5 Kilogrammes 3nd 
the number of Kilogrammes in 22 lb. 

(6) Given that 1 cubic ft. of water weighs 62 5 lbs., draw 
a graph to represent the quantity of water in any number of 
cubic feet and from the graph read off the volume of water 
weighing 300 lb. aad the quantity of water occupying 4 3 
cubic ft. 

(7) A cyclist travels uniformly at the rate of 15 miles an 

* 

hour, draw a graph of his motion and find from the graph how 
far he will travel in 2i houcs and how much time he will take 
in covering 40 miles. 

(8) A train travels uniformly at the rate of 35 miles an hour. 
Draw a graph of its motion From the graph find ( i ) the 
time it will take to cover 200 miles and ( ii ) the distance it 
will cover in 3$ hours. 

(9) A walks from P to Q a distance of 12^ miles at the rate 
o 3 miles an hour. At the same time B starts from O to walk 

upto Pat the rate of 2 miles per hour. Draw, with'the same 

ases, the graphs of their motions and from it determine at 
what point they cross each other. 

(10) A walks at the rate of 3 miles per hour. After three 

hours 8 starts from the same place and cycles in the same 

direction at the rate of 9 miles an hour. Find when and where 
d over takes A, 


(11) A man walks uniformly at the rate of 3 miles an hour 

But after two hours' journey he takes test for 1 hour Draw a 

graph of his motion and read off from it ( i ) how far he goes 

m 10 hours and ( 1 ,) at what time he is 18 miles off from his 
starting point. 
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Solution-. Scale : Length of 5 small divisions along OX to 
represent 1 hour. 

Length of 2 smail divisions along OY to represent 1 mile. 
Since he walks at the rate of 3 miles an hour starting from 
O he reaches a point A in two hours. OA is his motion graph 
for the first two hours. He theo takes rest for 1 hour. AB 
represents his rest. He resumes his journey and reaches C in 
two hours from B. Then he fakes rest which is represented by 
CD and so on. His graph is therefore represented by 

OABCDEFG. 


Y 



From the graph it is clear taat he covers 215 miles in 10 
hours and takes 8 hours to cover 18 miles 

(12) .1 walks at the rate of 4 miles an hour and rests for 
18 minutes at the end of every hour Two hours later B ruas 
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at the rate of 6 miles an hour. Find graphically when and where 
t ey will meet. Find the equarion of the inclined portion of 
the graph between the first and second haltage. (A. B. 1934 ) 
(13) A man starts from a place P to walk towards O at the 
rate of 3 miles an hour. After 4 hours he changes hk mind 
and walks back towards P a, the rate of 4 miles an hour. At 
be end of 3 hours he again changes his mind and runs toward, 
5 at the ra,e of 6 miles an hour. Draw his motion graph. 

(.4) A starts on a cycle at the rate of 15 miles an hour 
^topptng for half an hour at the end of every two hours. 

fcr 3 hours B starts from the same place and motors 
ater him without stopping at the rate of 35 miles an hour 

p ; of thcii - - find - —* 

(15) The following table shows the timings of two trains 

running between Agra and Tundla and the da nces ” 
the stations from Agra D riw ° f 

find when and at what distance from T^laTh ^ 

•« - ““r" 


Distance. 

15 12 30 depart 

* 

12 
8 
2 

0 107 arrive 


l 


Tundla 
Etmadpur 
Kuberpur 
Jamna Bridgi 
^gra City 


Solution : Scale 


arrive 

depart 

arrive 

depart 

arrive 

depart 

arrive 


t 


1 10 
1 02 
1258 
1250 
12 48 
12-16 
12-12 


depart 12-4 


1 mile —length of two small divisions 
along OX. 


Alg.-!3 
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2 minutes = length of one small division 

along OY. 

Siace the direct train st 2 ris from Tundla at 12 30. L is its 
starting point. It reaches Agra City at 1*07. M indicates its 
reaching the destination. 

LM is therefore its motion graph. 

The other train starts at 12 04 from Agra City and reaches 
Jamna Bridge at 12*12. Its motion graph for that part of the 
journey is represented by AB It halts for 4 minutes and then 
reaches Kubairpur at 12*48. 

Its motion graph for the second journey is represented by CD. 

Similarly; the third and the final motion -graphs are 
represented by EF and GH respectively. 



\ 


I. 


The figure 
ABCDEFGH re¬ 


presents the total 
graph of its 
motion. 


From the 
figure it is clear 
•that they cross 
each other at 
12*48atadistance 

of 7 miles from 
Tundla. 
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(1.6) The following table shows the timings of . 

f rr:r ad r c,wop r and ^, rf „.z 

AiitX-r 1 ” ” j ■■ 


i Distance in 

1*47 • i‘ milcS 

lo-47 arrive j 0 

T 81 

16-35 depart j 120 


Allahabad | depart 
Fatehpur ^ arrive 

; depart 

Cawnpore arrive 18-47 


15-05 

17-17 

17-30 


Junction of ccrta™rtaliMs thf tlm*^ ^ KhUti * 

one up and one down. Supp 0 c e the r ^ * W ° tr * iQS 

constant speed. Draur tk • trai ° s travel with a 

find at what time and at what' d7sUn°° * hcm 

thc 7 pass each other. Stance from Khurja Junction 


12*53 arrive 


Distance 
in miles 


0 1 

1. Khurja Junction 

depart 

12.10 

4 

Khurja City 

1 

f 

. 

• arrive 

l 12.18 

10 

j 

Maman 

r 

I 1 

depart 

arrive 

depart 

12.21 

1231 

12.33 

15 

[ 

Bulaadshahr 

arrive i 

1 

12.45 


I 12.20 depart 


~"•>«■ a,..„," 4 t“ «’ IT -"P-A 

8 Specd 0f ,he to be uniform 
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draw their motion graphs. From the graphs show at what 
distance and at the what time they cross each other. 


3-35 arrive 

Distance 
in miles 

0 

Calcutta 

depart 

2-00 

I 

10 

Sodepur 

arrive 

2-20 


T 20 

Shamnager 

depart 
arrive j, 

2-24 

2-44 


25 

Naihati 

depart 

arrive 

2-48 

2-54 

2-25 depart 

45 

Raniehat 

depart 

arrive 

2-58 , 
3 38 


(19) A can do a piece of work ia 40 days, B, in 20 days, 
and A, B and C together, in 10 days In how many days 
can C alone do it ? 

Sr lut ion : Scale: Length of 1 small division along OX = l day 

Length of 20 small divisions along OY = 1 work. 

Then OA represents the work-graph of A; OB; of B and 
OC, of A-fB-fC 

Y _ 



Fig 25. 
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to tb, s figure ODrepresents 5d Jys; DE, A's work io 5 days, 

?;®V 05 daySa ° d DG - A + B + C ' 5 work in 5 days 

, W ° tk *" *■ 5 3nd 10 Sm >" division respel 

.::il i To -r—-«*» - v 

m ? ) — 44 small divisions, 
i^rom D measure DE enmi • • 

produce OE to meet KA , Q A . 2 " r ' S '°° $ J °' nOEi,od 

? C “ ° A re P rtsen,s the work-graph of C aiooe 

^ jom the graph it is ckar th)t c . ^ ^ ^ ^ ^ 

« d»y S ^eTp« B tirel y d0 How C |° f S ' Parately in 15 

together, to do it? ° Qg WI 1 thcy takc > working 

(21) A cistern caa be filled ho „ . 

a second pipe j n 4 hour$ - 7 c P ‘ pe 10 6 hou « and b 7 

to 5 hours. Fiod eranhi II ' Cmpt,cd b r 1 third pipe 

days will Bfinish it ? g awa ?* 0 h;>w man 7 

(23) A and B can do a piece of w t ■ 0 , (Dc,hi ’ 193l >- 
tO days and C a„d A in 12 dT„ • T ‘* * ,nd C in 

work for two days ^d , heo t | reSPeCt ‘ 7=1,S A " the "»«« 

does he take now to fioish it aCe'^ ^ h ° W ‘° n S 

ai ■ .* 

■»*»w»i How iooT.tt ;:r; ■“ i * 

cistern? g lt tak « A t 0 fijj t ^ e 

.. T“£,‘ wl “" *■ 
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of rice consumed every month being supposed constant. 

(U. P. 1926). 

(26) The annual expenses of a hospital are partly constant 

and partly proportional to the number of patients. The ex¬ 
penses were Rs. 7,680 for 12 patients and Rs. 8,640 for 16. 
Draw a graph to show the expenses for aoy number of patients 
and find from it the cost of maintaining 15. 

In a rival establishment the expenses were Rs. 7,500 for 5 
and Rs. 8,900 for 15 patients. Find graphically for what 
number of patients the cost would be the same in the two 
institutions. 

Miscellaneous Examples III 

( 1 ) 

(1) Resolve into factors : 

*= + j, + 2 (*- *)-5 

(2) Find the L. C M. and H C. F. of : — 

64x c -729;\ \6x l -\-36 x' 2 j 2 -\-8\j*, 8x' + 2fj\ 

(3) Simplify : 

1_, ^ + _ 

b{b-c) (b-a, ,{c-a){c-b) 

(4) Solve : 

v 23 

+ = ^(x + 5). 

11 ^ x + 4 

(5) A person rowed 12 miles down a river and back again 
in 8 hours and found that it took thrice as long to row against 
the stream as to row with it. Find the rate of the stream and 

of the boat in still water. 

(6) Find the square root of : 

(x-t-1) (x+ 2) (x+3) (x + 4)+ 1 

(7) If a : b = 3 : 4; find the value of 5 j-\-6b : 5a + lb. 
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(8) Show that 

. * 1 _ 2x _ 4x* _ $x 7 _ 16x 13 

1-x 1+x 1+x* \+ x * l+x s 1— x lft 

is equal to zero. 

(9) Show that the graphs represented by the following 
equations have a common point, and find the co-ordinates of 
that point 

3*+4;=10, 4x-\-jz=9, 5x-2y=8. 

(10) Find the value of a and b for which 

■ v2 + JC '~' 6 may be a factor of the expression 
x 3 —ox 2 — bx— 6. 



(1) Resolve into elementary factors : 

3*2 — 10*6 + 86 3 

(2) Find the H. C. F. of : 

24x*-2x 3 -60x 2 -32xand 18x4-6x* + 4.r 

(3) Find the square root of : 

4*4+12* 9 -11x 2 -30*+25. 

(4) Simplify : 


(«-b)(a-c)+ [b-c) {b-a) 
(5) Solve : 


+ _— 


r 2 


(c—a) (r—bj 


1 

x-l 



3 



(6) show that 

3 -°rl f - 5e _ /"ST* 

3b-4d-5f bd j~ 


(7) Find the value of 


1 


* +ZF wllc Q X+ 
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(8) Find two numbers one of which is greater by four thin 
three-fifeh of the other so that the difference of their squares 
may be equal to 24. 

(9) Solve graphically : 

3x+^= 14x —2j = 0. 

(10) Fill in the blanks 

(x — a) (x + b) (x-fr) K x'+x-( )-r.r ( )—alc 

(3) 

(1) Find the continued product of: 

{*+y) (x°-+J*)(x*+J 4 )(x-Jb 

(2) Solve : 

(*+*) (y —£)=(*—*) (y+b). 

x—y =1 

(3) Resolve into factors ; 
x* — 1 6y*. 

(4) Simplify : 

1 1 _ 1 
x - —3x4-2 + x 2 -5j + 6 x 2 -4x+3 ' 

(5) What number must be added to 

lCx 5 + 12v+3 to make it a perfect square ? 

(6) Solve graphically : 

4y=3x 
4x — 3y = 14. 

(7) If 2f =a+b+c, prove that : 

(s-a)- +[s-l>)- + {s-c)*+s*=a- +b-+c-. 

(8) Find the H. C. F. of 

27^ —45a 4 —16 and 18* 5 -45a 4 -5a - 14. 

(9) A colonel wishing to form his men into a solid square 
finds he has 5 5 men over If he increases the side of the 
square by 1, he has 40 men too few. How many men are 

there in the regiment ? 


4 
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(10) If/(x)=>r 3 — 3x s d-3.r— 1, find the value of/(0), /(1), 
/u+l )-/(x-l) 

( 4 ) 

(1) Resolve into factors : 
x 2 y 2 — 6xy%— 72^ 2 . 

(2) Find the L. C. M of: 

4r 5 -H6.r 3 -3x-45 and 10x 3 4-63x‘ 2 +119*4-60. 

(3) Solve 

*+•1 + 1? ” 6 * 

(4) Find the continued product of : 
x*+x+\* x*— x+l» x 4 —x*4- , . < 

(5) If x-|-- 5, find the value of* 9 -)—-- 

* x 

(6) A man distributed Rs 100 equally among his friends; 
if there bad been 5 more friends each would have received 
Re. 1 less. How many friends had he ? 

(7) Simplify : 

a _ . b c 

(a-b)(a-c) + ( b~c){b-a) ' 

, R% Tr 2* 2 _3_y 3 2 

(8) If — 2 ^y-= 41 , find * : y. 

(9) Show that x-1, x-2 and x-|-3 are the factors of 

x*+x a — 7 X 8_ X _|_6 

(10) Find the square root of; 

* 4 +.J 4 +(*+.;)*. 

( 5 ) 

(1) Resolve into factors : 
a'-a+b*+b-e*+c-2 a b. 

(2) Solve : 

_L_ + _«__ l 

*4-3 ^ x+5 ~ x+ll ‘ 
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( ) Tin appears to lose one-seventh of its weight when 

We !\ e ,0 Water> Lead a PPears to Jose one twelfth of its 
weig t under the same condition. An alloy of tin and lead 

\‘ C weighs 270 lbs. in air. appears to weigh only 240 lbs. 

W C0 W ° ,ghed 10 water How much of each metal does it 
contain ? 

(4) Find the L. C. M. of : 

3x8 ‘ 10 *- 8 . 4x*-20x-f9. and 6x 2 +x-2. 

(5) Simplify : 

. —J _ 1 1 

1 + ^-2“-*+i“ 

(6) Find the value of : 

Sx—2(j 5 x-\-2b , 


+ 2‘ 


5*-2a + lJ=2P when *= 


5(«+*) ’ 


C 7 ) If x : n = y : b=% ; <*, show that 

\ a' + b-'+c' = a*x+b-j+c*z * 

(8) Find the equation of the straight line passing through 
the points : 

(4, 51,(6, 8). 

(9) Find the value of: 

^^ben x+jr-i.^=17, x*+jr+* 8 = 129. 

(10) Determine the value of x which makes 4x''-b4x''-F9x 4 
-F16x J + 10x--F 13x-f7 a perfect square. 

( 6 ) 

(1) Resolve into factors : 

(a + 2b-f)*-fa + b)*-(b-,)\ 

(2) Simplify : 

be ca ab 

(j — b){a-c) Jr {b—c)(b—a) + \c-a)(c—b) 
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(3) If a : b:: c : d, prove that : 

_ 1 1 1 1 __ 1 / a b c _d v 

ma nb pc qd ~ be \ q p n m /' 

(4) A man after travelling 12 miles cast and a certain dis¬ 
tance due north, finds himself 13 miles from his starting point 
Find, with the help of a squared paper, how far north did he 
travel ? 

(5) Find the square root of : 

(«+£:)’-«( *-i) 

(6) Solve : 

*+7=25. 

7+*=27. 

*+*=32 

/ 1 v2 | 

(7) If y a + -) =3, prove that *’ + - a =0. 

(8) Find the H.C.F. of: 
x 3 +x 2 -Fx+l and x 3 + 3x a + 3x+l. 

2> 2 —x—3 _ A B C 


x-2 + x -l + (x-i)S 


find 


the 


values of A, B and C. 

{10) The denominator of a fraction exceeds the numerator 
hy 3, and if the numerator be increased by 7, the fraction is 
increased by unity. Fiqd the fraction. 

(7) 

t,l) Solve : 
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(2) Simplify ; 

3 2 

-* 2 - 1 x : +x ~2 ‘ A- 2 + 3x-f2. 

(3) Find the H.C F of : 

x 3 — 4x 2 -\-7x — 6 and 2x 3 — lx- + 2x + 8. 

(4) Draw the graphs of 3x —2y = 6 and 2.v-h3j' = 0 and 
measure their angle of intersection. 

(5) Find the factors of: 

(1 -ab)*(a+b)*-(\+aby(a-b)*. 

(6) The area of a rectangular field is 3 acres ; and the ratio 
of the length to the breadth is 6:5. Find the length and 
breadth. 

(7) What must be added to the terms of a : b so that the 
resulting ratio may be in the duplicate ratio of a : b ? 

(8) If/(x)=.Y 3 — 9x-f 3, find tbe value of f(x— 1 )—f(x 4-1) 
-/( 0 ). 

(9) If * = — - prove that 

(a + b+r) (a-b+c)=o-+b-+r-. 

(10) Find the square root of : 

9x2 j 5 . v 'l _ 3v _ w 
4y°- r 2 + 4x 2 y x • 

( 8 ) 

(1) Find the factors of : 

8x 3 — 1 —y * —6 xy. 

(2) Reduce to its simplest form the expression : 

a b _ b l _ <j- 

a — b a-\~b a - —b- a 1 4- b 2 . 


MISCELLANEOUS EXERCISES 


203 


(3) Solve : 
10 

x — 4 


D 

x—3 


4 1 

x—6 + x-l 


(4) Simplify : 

(*+*)'-. (x4-!■)• 

*)(*—0 + ('—«)('—*)' 

(5; In an examination a candidate takes 5 compulsory and 2 
optional papets. All the papers have the same maximum and 
the candidate scores equal marks in all the papers but fails by 
45 marks in the aggregate. On a second attempt his marks in 
each paper are better in the ratio 36 : 25 and he omits one of 
the optionals, thus securing 54 marks more than the minimum. 
Find the number of marks required for a pass. 

(6) Draw the graph of )-\-3x+2 = 0 for values of x from 
■*=0 to x = —4 and, by the aid of your graph, obtain the value 
of x when j> = 3. 

(7) Find for what value of p the expression x b —6\x-{~p is 
exactly divisible by x+1. 

(8) The H. C. F. of two expressions is x a -f3x-f-2 and their 
L. C. M. is (x 8 -)-3x+2) (x—3) (x+5) ; one expression is 
x : *-|-8x- 2 -F17x+10. Find the other, 

(9) If a t b, c, d are in continued proportion 
then */[abc) (£+*■+</) ~y/ab + \/be + \Jcd 

(10) A boat's crew can row at the rate of 8 miles an hour 
in still water. What is the speed of the river’s current, if it 

takes them 2 hours and 40 minutes to row 8 miles up and 8 
miles down 

( 9 ) 

(1) Resolve into factors : 
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(2) Solve : 


(ij 3y-f 4x=3x/ 


9 

X 




(ii) (x + 4) {j- 3)=>j-hll. 

(x-3) () — 4)=xj+ 1. 

(3) The sum of the squares of two consecutive even oum. 
bers is 100. Find the numbers. 

(4) Explain the method of completing the square to solve 
the equation ax 2 -f bx-\-r = 0. 

(5) Let the two expressions whose H C. F. is x — a be 
(x — a)p and (j — j)q where p and q are prime to each other. 
Then their L. C. M. is (j— a) pq 

(6) If a , b, c are in continued proportion and if a{b — r) = 2'>, 

prove that a—c = 2 • 

(7) Draw the triangle whose vertices are (3, 4), (—5,-6), 
and (3, 0). What are the mid-points of the sides ? 

(8) Find the H. C F of: 

Gx'+x 3 — 6x 2 — 5x— 2 and 2x l -\-3x'-\-2x 2 — lx— 6. 

(9) Find the square root of : 

(x-U)-_i 6 ( x +JL) +(i s 

(10) Find the value of : 

1,11 

2x( y — x ) [o-> )+2.x{j+x)(a+xy (y^-x'H^x) • 

( 10 ) 

(1) Simplify : 

x 3 +8^ 3 x 2 —X) 1 —2 y- x - -f*j_ 

x 2 — 4y* X x 4 -f4x J i -r 16>* ’ x ‘2x-f 4x;* 
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(2) Solve ; 
7x— 1 
4 



(3) If a, b, c, d are in continued proportion show that 
(a~d)*={b-c)* + (b-Jy-+{e-a)\ 

(4) A labourer is engaged for 40 days on the condition 
that he would get Rs 2. 8a. for each day he, works and would 
lose 10a. for each day he is idle. After the expiry of the 
time he receives nothing Find how many days does he 
work ? 


(5) If —0, prove that 

+ 2y* * 2?v + 2xj - U 

(6) Find the factors of : 

<i) x° —64 
(ii) x 9 -17j-+26. 

^7) The salary of a clerk is increased each year by a fixed 
sum. After six years service his salary is raised to £ 128 and 
after 15 years to £ 200. Draw a graph from which his salary 
may be read off for any year aad determine from it 

(i) his initial salary and 

(ii) the salary he should receive for his 21st year of 

service. 


(8) Uy is a mean proportional between x and ^ show that 
XJ+JZ *s a mean proportional between .t 2 4-_y 2 and 2 

(9) Prove that the product of any four consecutive integers 
increased by unity is a perfect square. 

(10) Find two expressions both of the second degree in x 

whose H. C. F. is x—2 and whose L. C. M. is 

* 3 -8x 8 + 17x-10. 


CHAPTER XVII 


LAWS OF INDICES 

77. Definition : la the expression x m , m is called the index 

of the power of x and x is the base, x ” means the product of m 
factors each equal to x. 

78. We are familiar with : 

(1) x 3 xx 4 =xxxxxxxxxxxxx. =x~ 



2 X XX XX X V xx 

(2) x>-x 

XXX 


=xxxxx. —x 3 

(3) (x 2 ) 3 

— X 2 XX 2 XX , = x\ 

(4) (xj) 3 

=xyxxy xxy. 


= x X x X x Xj X y xy = x-y 2 


LAWS OF INDICES: 


_ a b 

a + b 

In (1) x xx 

= X 

a b 

a — b 

(2) X ~r X 

= x 

a b 

ab 

(3) (x ) = 

X 


a a a ... a b a-\-b 

(4) (x;) =x y etc., etc., the first, /. e. x X x = x 

is the Laws of Indices : others are its extensions. 

79. General proofs of the Laws of Indices : 


To prove that. 

a b a-\-b 
(1) x X x = x 

Since x° =xxxxxxx .to a factor. 

and x =xxxxx . to b factors. 
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xx =(xxxxxxx .to a factors). 

X (x X xxx x. to b factors.) 

=x XXXXXXXXxxXX .to a+b factors: 

a-\-b 

= x 

c . . a b c <i-\-b-\-c 
Similarly, x x x x x = x 

Hence, the product of any mumbtr of powers of a given quantity 
(base) is equal to the sum of the indices of the factors . 

(2) (/) x* - 7 - x^ =x tf ^ when a>b. 


Proof: x° =x xx xx xx.to a factors. 

and x ^ =x Xxxx .to £ factors. 

. v ** _^^b _xxxxxxx .to a factors 

“ xxx xx. to b factors ’ 


Cancel b factors. 
a b 

.. x tx =xxx .to (*-/>) factors. 

a— b 

= x 


Second proof: 

XX =x 


Since /“* v * _ « 


. . b 

.. x — x 


= j: . 
a~b 


1 


( by transposition.) 


Proof : x a ~-x^= x ~^ x xx . to a f* ct °rs 

xxxxxxx . io'b factors . 


= _ 1 

xxxxx.to/—o factors • 

1 

“ b—a ’ 
x 


A)g. -14 
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Hence, when ooe power of a quantity is divided by an¬ 
other power ot the same quantity, the index of the quotient 
is obtained by subtracting the index of the divisor from that 
of the quotient. This is in the case when the power of the 
dividend is greater than that of the divisor. 

If however the power of the divisor, say b, is greater than 
that of the dividend say a , a factors of the numerator will 
cancel with a factors of the denominator. Then the required 
index is ODtained by subtracting the index of the dividend from 
the index of the divisor, i.e , b—a t in this case. 

80. Solved examples. 

Find the value of : 

( 1 ) 16 -' 

Solution : 

Since a- x a-=a-+* = o. 

alsoy a XV a =*• 

• j=y a ■ 

• • 

1 

Hence a- it the square root of a. 

Similarly 16-'= 16 * = 4. 

(2) 64" . 

Solution : 

i « i 

Since a* x a* x a* = a . 

also 

/. %/ a • 

Hence, a-' is the cube root of a. 
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Similarly, 64 :, = \ 

(3) 2°. 


Solution : 

Since a X a = a >;Jrn for all values of m and n 
Put m = 0. 


a°X„" 


_ 0 + » 






/; 


0 


tv 



or, tf°=l. 

Icn^toT a ° y qUa ° tity ***** t0 thC P ° WCC 2er ° h C ^ uiva 

Similarly, 2° = 1 . 

(4) 4* 


Solution : 


Sln«, fl "x .for all values ofroand „ 

Y fot each of them. 


*- P- P,P 2\p 

Thena ? xa 1 = „1 1 • _ a 7 . 

P L P 3 p 

Similarly, a ? x J x S = „ 1 

•* • 

P . P P_ 

°ta q x a 1 x a q 



to q factors. 
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r P + 

7 '7 


to q factors : 


P± 

J 


= a p 


Hcncc a 1 is the root ofa ^ . 


Similarly, 4 “ is the square root of 4 3 . 

- 

or 4* = \/4 X 4 x 4 

= \ 2 x 2 x 2 x 2 x 2 x 2 
= 2x2x2. =8: 

3^ and 3 - 2 - 

Solution : 


Since— = 


* 0 
— (for x 

VI 

x 

0 — m 


—vi 


=x 


. vj n m4-n 

or, since, x X x =x , put m — —n. 

—n n n — n 

:.x x x = * 


0 

=x . 


= 1 . 




— n 


= ——(dividing both sides by x”). 


Hence, when a quantity raised to a certain power is removed 
from the numerator to the denominator , or vice versa , the sign of 
the index is changed. 
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Similarly,^ =3 2 




EXERCISE 45 


Simplify: 

(1) x m X x n • 

(2) * ra ^ 

(3) 3 2 x 3 2 . 

(4) 3*+3?. 

(5) 2*+2\ 

(6) 2«x2 5 . 

(7) (2^)=. 

(8) ( x m ) 2 . 

(9) Ky m )\ 

(10) x°. 

01)3°. 

(12)* a x*-‘ 

(13) 3 2 x3“ 2 . 

(14) x 0 *°. 

(15) 3a°. 

(16) 27 \ 

(17) 16*. 

(18)—-, 

S~ X 

(19) J-xP+l- 

(20) 2 3 -f-2 — 

( 21 ) 2 3 x ?. ~ 5 . 

(22) -L 

CP 

ON 1 

i 1 ~ 

• 

« ~ 3 ' 

(24) (5~ * x 2‘ 

(25) (2- 2 x2 3 X4- 2 ). 

(26) 
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(27) 1 


X- . 


2343 

(28) (a be) 


(29) ( 2 b~ 3 e A ) ~ 2 


(31) 


x ^-r 2^3/77 

5/,v — 6*; 


(30) (3 p) p) D '. 

(C. U. 1874.) 


/ -3 4 


4 -4 


( 32 ) A .7 b xVa b 

(33 )V^- 4 '^A ri 


6 ^ jo «~2 i5 « 


(35) 


Solution : 

ryUj-\-\ J2m—n -w-\-n 0 n x n 

n _ — ^ ^ • £ . 5 

IP ' _ 3 W 2 W .2»+ 2 . 5"+ 2 '. 5",3” ' 

2W + W+ 1.^2«r—,.«/ + // 

2»-f « + 2. 5 2/, + 2 




2—1 yu — n ^rn — n— 2 
yt — n yn — n — 2 
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m—n 


15 " 
2x25 


Tti—n 


(36) v 'Vx y - 1 ^4 


(37) 


n ',m +1 jqW— n lC »+0--2 


2 -6 


.15 


4 « 3 2 ot -}- « 25 /;/ ~ 1 


6 W 2 ^° 3 ^ 

(38) —and find its numerical value correct to two 
30”. 3 2 ”. 2 3jf 

places of decimal when n = \ 

-> a . /^3v 2 


O 9 ) 2 3 -r( 2 ”) _ 




(4 °)( “ 

a*-b* a -b 

m /-/ 

(42) <(* 


Find the value of; 

(«> /(“H- 3 

S' '32 / 

(44) ? _ x ^_ 2 X256 

4~ 9 x2^ 

(45) ( 729 ) ~ * x //~64_\ a . 

' S/Vioq/ “ 


v 144 ' 


(46) Show that 

3 *- f 3*- 1 

3 »+l_ 3 n 


2 

3 ’ 


* 
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(47) Prove that 

-1 




y 

-l 


-l 


__ Zxj 


y~-x- 


Simplify : 


(48) 


2».12*.27\5* 

10\4\18*.81 S 


/ l-\-nt m m-\-n , n n 4-/ 

<«) <') v .) Vr > 


(50) 


3 1 _ 1 

5 .2*. 10 4 

3 _:« 3 

15*. 6 4 .4 ‘ 


(Dacca 1925) 


81. Multiplication and Division, etc. of quantities with integral, 
fractional , positive and negative indices : 

Solved example : 

Multiply : 

(1) x—x*-y- +y by* - +J -. 


Solution : 


1 I 

TT . Y» 


»• •* * 

x— x-ir+yr 


* «i 

2 | J v 


X 2 +* 


x- — xy- -f -x-y 

+xy^-x*y+y* 


+y- 
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EXERCISE 46 


Multiply : 


(1) y by* 


(2) x<v-\-y 7 


by x*-y* . 


1 1 


(3) by X s —y* . 


1 t 


1 1 


1 ! 


(4) x+j+z-x*!*-}??-i*x? by *-4^-+?' 

(5) Find the continued product of : 

1 1 3 t. 1 1 

x J ~j\x*+j\x?+j? . 

Divide : 

byx*+a*x* 4fl :i . 

Solution: 

! ( i J 2 \ 4 20 4 , • 11 - 

x +* x +*’ j Jr*+* !l x Tr 4** !l ( — 


4 t o ? 

* ;I 4 tfl, 3< , + a ; 'T 11 


—o*x 

l « «* I 

—a 11 *—V — ax* 

t T 

tf ^ x S4_ <7X Ti_|_ (7 :( 

3 * 1 1 

fl S x T5_|_ dX .1 _|_ a !T . 


.*.Quotients*^—aV+tf 5 *. 

(7) a-b by d*-Z^ . (8) a-b by a*-$ . 

(9)fl"' 2 -16t 2 byd”^-2^. 

(10) x*+a*x*+Jby x*-Jx*+J . 
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(11) *V 2 + *- 2 / + 2by 

(12 ) a Sm +b Sm by + b m . 

Find the H. C F of 

< 13) < 2 V> + ^-A-iand W+v 

—,2x +* 2 — 2t x — ]. 


Solution : 


< 2 V +< 2 ^_ x 3_ 1 = ( 2 V+1) _ 1(r 3 +1) 

= (< 2x -l)(* 3 +l) 


= («+!) («*-!)(*+!) (**-*+1). 


( 2x x 2 + 2^ 2 - J 2x +Jf 2 _2 < x -l 


=< 2x (.* 2 —l!+2< X (x 2 —l)+1(x 2 _l) 
= (* 2 —1) (f 2x +2< x +l) 


= (*+» (x-1) (< x +l) (t x +1). 


Therefore, since the first expression, 

— ( **-M) (**— 1) (*-f 1) (x^—x-j-1) and the 
second expression = (e r +l) (e*-j-l) (x-f-1) (x— 1) 
/. H. C. F. =(e x +l) (x-fl) . 

(14) 2 — lx ^ — 46x ^— 2 lx ^ and 
2x+U -\5x~ l -99x~ 2 -45x~ 3 . 

(15) 5a- 3a- 64a- ^ and 


— 2 — 5 _6. 

a- — 3a -f 20 a- 
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Find the L. C. M. of : 

(16) 3x~ 2 —I2x” 3 —S* -4 , 4 x“ 2 -20x -3 -F9x“ 4 

and 6x —2 -f-x —3 —2x —4 ‘ 

Solution : 

Since 3x~ 2 - 10x” 3 _8x -4 = (x _ 1 -4x -2 ) (3x~ X +2x~\ 
4x^ 2 —20x —3 -j-9x~~ 4 =(2x — ] —x~ 2 ) (2x~~ 1 -9x~\ 
and 6* -2 + x“ 3 -2x" 4 =(2x"” 1 -x"' 2 ) (3x“ 1 +2x“ 2 ), 

/. L. C. M. — (x 1 -4x~ 2 )(3x~ 1 + 2x” 2 )(2x~ 1 -9x -2 ). 

(2x _1 -x“ 2 ). 

(17) $**+27,16**+36x«+81 and 6**-5**-6. 

(18) x 4 — 2.i*-f* 1 andu: 4 + 2.t*-l. 

Find the square root of : — 



X __ n i i 

x*-2a °. c 3 


2 ,v + r 


fl 1 * t 7 S 

\c ' +2a-V+4 4 

( C. E 1880). 


Solution : Arrange the expression in the descending powers 
of x and ascending powers of a 

Then the expression 


— 9 * 4 _» i • H it 4 * rt 

=*« x 6 -2a ' x 3 +* 5 +2aV-2*\ c *+fl a 
* 

E xtract the square root in the ordinary way. 


±(« V-x s 

»\ — « 14 ~ 

VJ a 5 .x 3 —2a 


4 j 
.X s -a 5 ) 


a;' 5 ‘+3c f +2«V- 
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_ « 1 4 


a 




_ .3 7 4 \ _ *11 

*X*—X*) — 2d 5 r 5 


x J +a 


- _5ii q 

— 2<7 5 j : •* - f -* 5 


1 0 5 4 ^ _ 1 • T~4 s 

2 ^ \r’— 2.i J — a> ) — 2a* 4 . 2a* x r ‘ + a 5 

— 2a ■ j->+2a*x s + a s 

X 

the required square root= ±_{a~~ :, x^ _ x* — a*) 

( 20 ) a + 2jYab+2b+*j2ac+%Jb7+%:. 


(M. U. 1881) 


CHAPTER XVIII 
ELEMENTARY SURDS 

82. Examine the quantities : 

(0 \/4. -y/9, V* <J , ^/v 3 

and(ii) \/ 2 , V3, \/* 3 > 

Iu the first case the values of the quantities can be exactly 
found. 

Hence such quantities as \/4, \/9, \/a- 3 x 3 are said to be 
Rational Quantities 

In the second case the values of \/2, \/3, V*\ 3 /x‘ cannot 
be exactly found. They are called Irrational Quantities. 

It is clear that in order to know whether an algebraic quan¬ 
tity say \ia is rational or not we must know its arithmetical 
value. 

83. Definition. 

The Order or Degree of the surds is indicated by the symbol 
of its root. 
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As for example, V*. and P arc thc sutds of the 

stand ( quadratic ), third (cubic), fourth and » th order or degree 

respectively. 

84. Since -\/a=d* 9 */x a =x* etc, surds can be expressed as 
quantities with fractional iodices. They arc therefore gover¬ 
ned by the law of indices. 

85. Consider the following examples : 


V5 

t 

= 5* = 

n 

5* = 

“/5*. 

^5" 

1 

= 5* = 

« 

5 B = 

w 

V 5 *" 

0 5 
v 3 

1 

= 5\ 

= 

V 5 * 

V 3 

6 t 

~ • *f 

= 5* 

—— 

i 6 

V 5^ 


That is, the surds of different orders, e, g x , y/5 (secood or¬ 
der), 415 (third order) */5 (sixth order) and'4/5 (* tb order) 
are transformed into surds of the same order /. e., of thc sixth 
order. 

In order to change the surds of different orders to those of 
the same lowest order, express them as the surds of the order 
of their L. C. M. 


As for example. 

V*\ f/X 2 

> v x *\/ x3 caQ be represented 

vV 

1 

II 

ii 

= ‘V* 19 


Nln 

H 

ii 

ii 

u 

> 

CD 

H 

•t> 

H 

II 

V x 

H 

II 

r hl 

w* 

H 

II 

= 1 V^ 8 aod 

0 Q 

V* 

% 

11 

- 

= 'V*. 


All of them are thus transferred to the twelfth order, 12 
'being the L. C. M. of 2, 3, 4, 6. 
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86 . Consider the following examples. 
3 = (3 3 ) * = 27‘ = <27. 


a it = (* h )‘ =* a' 


1 


■r 2 J 


3 2/; 3/T\„ /; 2 n 3>: 


>A„ /; ! 

X y V = x .r j 

That is, a quantity which is not a surd caa be changed into 
a surd of any order. 

87. Consider the following examples: — 

17/2 =(17*p(2J-=/l7xl7x2 = \57«. 

7 3 /5 = (7 3 )*(5)* = (7 x 7x7x5)'= */1715. 

2 a*b* J x* = ( 2- ) Is (tf 4 )*( )V 3 )- 

= ( 4a*b n x* Jta'b'x*. 

1 1 V 
* .0 n 


ft ft , n fj tj n / n 

**/J »(* ) (j) =(XJ) =Vx n j. 

Thus a mixed surd (product of a rational quantity and a 
surd) can be expressed as a surd. 


n 


V 


Consider the following examples:- 

V 1000 ' 

=v/iOxioxio=ioyio 

V864 

= 3 /6 X 6 X 6 x 4 = 6 3 4 

^405 

= ^/3x3x3x 3x5 = 3* 5. 

81 a*b*c T " 

4 4 b H 2 1 

=(3 a. b. c. c. ) 5 


= 3 ab*c* 4 /r 2 . 


possible. 

This can be done by the help of factors 
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EXERCISE 47 

Express the following as surds of the second order : 

0)2. (2)5. (3)7. (4) a (5) c 

(6)a\ (7 )d\ (8 )a*h\ (9) a + b. 

(lO)**-jr\ (II) 5x s j 2 , (12) 

Express the following as the surds of the fifth order.: 

(13) 2. (14)3. (15)5. (16)9. 

(17) * 2 . (18) a 2 b". 

(21) a r 'b\ (22)2*W- 

Express the following as the surds of « th degree. 


(19My'*. (20) ***» y. 


(23) 3. 

(27) 

(30 

(32) 

(3i) «rrs7 
A / x -> * 


(24) 5. 

(28) x*jr s 9; 5 . 


(25) /7 2 . 


(26) t*. 


(29) y y 

(31) \/pq*r~. 

(33)^/tf 8 — 

(35) 


Express the following as the surdi of the same lowest 
order : 


(36) y/^ « 

(38) V< V * 5 7 

(40) ab- y yv*. 

(41) •/ a —b~ — 

( 42 ) yxV 

(43> v*V’7 *//v 


< 37 \/x s . */^\ 

(39) X /y t -*/^; 


(44) >V. l/p'q\ Vp'r- 

(45) 

Express the following as the entire surds : 

(46)2V3 * (47)3V5. (48)5V7. 
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(49 )a\b. (50) o. (51) * 3 . * r. 

(52) 7x 2 ./3*. (5 3) 2* 3 . 3 (54) 3x 2 ^ * 2*-> 

Express the following in their simplest form: 

(55) V20 (56) y 6 r (57) ^sTT 

(58) x / a 3' (59) y/ a i~ (60) 3 _6000. 

( 61 ) * 128tf 4 x f7 . (62) V 165*5*., 

Arrange the following according to the descending order of 
magnitude : 

l6 ’> t- 2 - 

Solution : 

Transform them into surds of the same order and then 
arrange them according to the magnitude of the numbers 
under the roots. 

We have - 2 = 12 2* = 16 

V 5 = *^5* = 125 

'• 6 = 12 6- = 1 2 36 

\ v y 

The reejd. arrangement is V*' v 6 * \/ 2 

(64) \/3,^4, *,5. (65) \'2, ^3, >/4. 

(66) \/3, ^/6, ^/5. ( 67) \M0, J/25, ^/30 

(68) V* (69) v/4 ' r3 aDd V5j? ‘ 

(70) Vj:, 3 , 2j 2 , 

89. Consider the following examples : 

(i) \'2, 3 2, v2. They are //& or similar sterds. Similarly, 
X'2, y8, 1 16 are like or similar surds because they can be 
reduced to \/2, 2\/2, 2 3 \/2. respectively. 

(ii) \/2, 3\ / 3, y 5 are unlike or dissimilar surds. 

90. ADDITION AND SUBTRAC flON OF SURDS 
Solved Example 

V32+V98-V50. 
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Solution : \/32 = 4\/2 

V98 = 7 \/2 
\/50 = 5\/2. 

/.Exp. =4V2+7V2-5V2 
= 6\/2 
= V72. 

Therefore, transform each term to the same sard factor and then 

add or subtract their rational factors, and affix the result to the surd 
Sector, 

[Dissimilar surds cannot be treated as above.] 

91. MULTIPlIC \TION AND DIVISION OF SURDS 
Solved Examples \ 

(i) Multiply : 3\/5 by 5\/3. 

Solution-. 

The product = 3x5x\/5x\/3 

= 15V15 ‘ 

(ii) Find the continued product of: 

5^2, 2^/5 and 3\/3. 

Solution : 

5 v 2 = 5J/4 

25 

3V3 = 3' 5 /27. 

/. the product = 30 ,! 2700. 

<>“) x Va‘-b\yffia- + b\ z ^‘_e,\ 

Solution : The prod U c t =x 7V; -^ i y- (a2 ^ ) - ( - - .. 

= x JZ\{a'-b*y 

= X JK (a'-b*) 

Therefore, reduce them to their simplest form and multiply the 
rational and irrational factors separately ^ 

AJg. -15 
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92. RATIONALIZATION OF SUR DS 
Solved Examples : 

Find the value of: 


35 



In order to hod the required value it is convenient to 
multiply the numerator and denominator by J 5 . 


35x,/5 
3 x J 5 x y 5 

35ys 

15 

_7y 5 

, 3 

7x2-236... 

3 

= 5-217. 

(M) 3/2 -2/3 

Multiply numerator and denominator by 3\ / 2-f2\ / 3. 

xu ,u 3y2+2V3‘ 

Then the exp. = .. . „ • 

(3y2 _2y3)(3/2+2y3) 

= 3V2+2\/3 
18-12 

3V2 +2\ 3 

_ • 

6 

In the above examples the surd in the denominator hi> 
been removed. This process is called the Rationalisation of 
the Denominators. 
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93. complementary or conjugate surds 

Id the above example (//) 3*/2 + 2/3 /r the complementary 
or conjugate surd of the compound surd 3/2“-2/3 Th ey differ in 
sign only, and their product is rational , Conjugate surds arc 
used to rationalize a binomial surd. 

Solved Examples : 

Rationalize the denominator of : 

2/5+3/2 
3/54-2/3 • 

Solution : Multiply the numerator and denominator by 
the conjugate surd of the denominator, /. e., by 3/5 —2/3. 

Theexp J2/5+3/2K3/5-2A 3) 

(3/5 + 2/3)(3/5-2/3) ' 

_6x 5+9/10-4/15-6/6 

45-12 " • * 

30+9/ 10-4/15-6/6 
” 33 

(ii) 

Soitttion ' Multiply the numerator and denominator by 
< J V.r+i/tf. 

Then the 

(*Vx-xVa) (* V.r+.i/u)* 

_(fl/.r+.r/<7) 2 

a*x—x a a 

_ fla x+2tfx Vtfx+X*<r 

*4*—J) 
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= ax(a + 2\/a ,r + .r) _ 

c + 2 + a*. +x 

- — • 

•J — X 

(iii) Divide : 5\/3-f4\/2 by 5^ 3 — 4.^,2. 

T i • . 5 \ 3 + 4+ 2 

The quotient= _ 

V 3 -V 2 

J 3 + 4+ 2 )(5 \_3 + V 2 ) 

(5 V 3 —4\/ 2 ) (5 + 3 + 4 V 2 ) 

_(3/ 3 +4+ 2 )* 

“ 73 — 32 

75 + 40+ 6 -+"32 

= 

107+40V 6 “ 

~~ 43 

EXERCISE 48 

Simplify : 

(\) + 18 + \ 72+ V 162. 

(2) + 50 + + 98+ V128. 

(3) +75— +108++ 147. 

(4) i 16+ <54+ <-128. 

(5) Si?/2+ 2 + 16— 3^/2. 

( 6 ) +3(+2 — 2 + 2)+ + 2( + 3+3 + 3). 

(7) + 5(4 + 2 +3 + 3) + 2+ 5(3 + 5 —2+3). 

( 8 ) 2+7(3+2 — 7 + 3) — 3+7(4 + 3—5 + 2). 

(9) 3 + 5 x 4 + 8 

(10) 3 V50x4 </16x2+10. 
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(21) (4\/5+3\/3)(4\'5 —3\/3). 


(12) (7V3-4V2)(4\/2+7\/3). 
< 13 >(V2+v 2 ) ( V2- x ! 2 ). 


04) ( V3- 


1 

V3 ' . 


(«) ( 3 V5+3^- s - )*. 

< 16 >( 2 ' /2 +2V2 ) ( 2 ^— 2 y 2 ) 


(17) Find the quotient of : 

tf 8 -l+3a^2-^ fl +l -^2. 

(18) Find the value of : 

V*+ -f When x= 74-4 V 3. 

VI 

(19) Find the value of x and y from 

\/22-4V30 = 



It x=7 —4\Z3, find the value of ; 



(21) Find the value of \/ a— 1 when 

J •> 

(22) Find the value of 

v V 5 


(23) Find: the value of a 3 + when a 

(24) Simplify : 

*+y?-T *-v**-i 

X ~Vx" — 1 x+y'x* —i 


a=5+2\/\6. 


2+V3. 


(B. U. 1863) 
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(25) — — _-.f - 1 

Vx-'-l 

(26) Find the value of : 


yx— . when x=3-j-2v2. 

y * 


(27) Find the value of: 
j 4 -F 1 whenx = 34- 

x* 1 


y s 


Rationalize the denominator and reduce to simplest term 

V* +v>. 

Vx—Jy 

Jx*+jf*- Vx 2 -T- 


(28> 2-U 

(29) 

,30) > 

\'*-F_r4-\ j\ 

(31) 

\ 7 -f +J'“ -Jx-y"- 



94. If y'(tf + V*)« v/x+ Vjr, then 


v'(<3— V ^)= V X — VJ 

W’e have V( rf + V b)=y/ x-F \ 
Square both sides. 

Then \/b=:x-\-2Vxy-\-y. 


Equate the rational and irrational parts separately. 
Then a=x-~y 
\'b=2\xy 

• V b = x+y — 2 y/ xy 
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or =(/*-V^) 2 


v {a — V b) — V / x — Vlx* 

95. Find the square root of a+ v b 


Suppose ^ Q -Vjb=- 


\/x+ \y 


Then y&=*+.;+2 V *7 

and a — \/b = x-{-j— 2yV) r as in § 94. 

. (») 


and \/ b=2\'xj 

a--b=(x+j)*-4xy 

={*-yY 

y/a 2 — b = x—y .(ii) 

From (i) and (ii) 

2x=<j+V a % —b 
and 2y=a— x / a *-7b~ 


or x =o(< J + V " a — &) 
aod^=£(<* —*/<?“ — £)• 

.*. y/a+jb =Vi[ a + Vai _ h) 


NOTE: The square root is of little value if a 2 _£ is not 
a perfect square. 

%. Solved Examples. 

Find the square root of : 

(i) 8+2VT5 

Suppose v/ 8+ 2vi5= V*+ VO 
Square both sides. 

8 + 2 Vl5 ~=a:4-_>+2 y’xy 





STUDENTS’ ELEMENTARY ALGEBRA 

Compare the rational and irrational quantities. 
Then *-+_y = 8 

2 Vxj =2yi5 
:.xy= 15 

Now {x-j)* = {x+j)*-4x, 

= 64-60 
= 4 

x-j=± 2 
Now x-+_y = 8 
and x~y = 2 
x=5 
and _?=3 
Again x+_y=8 

x—_y=_ 2 
x = 3 
and _y = 5 

.*V8 + 2Vl5=y5 + V / 3. 

(ii) 2\/8 + 2 x /6 
Solution : 

2\/8 +2v 6 =2v / 2(2 + y3) 

• • y 2 y8 + 2 v /6 =v'2 A /2(2+ v /3 f 

=2y[5+2 yyy* +i] 

“2( / [(y*'+yr) , J 

=2hS*+Vf]- 

EXERCISE 49 
Find the square root of : 

(1) 7 + 2\/5. 

(3) 11+6^3. 


(2) 4 + 4 \2 
(4) 3V5 + 2y20. 
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(5) 2\/8—2^6. 

(7) 6-f-v'35. 

(9) \/32-f/24. 

( 11 ) x+Vx-'+j* . 

(13) 2*+2*A* + ** . 
(15) x + 4a— 4 J2ax. 


(6) 7-4V3 
(8) \/27-V24. 

(10) 9 + 2\/14. 

( 12 ) a + b+Ja*-b* . 
(14) x *+2y\/x* + \ 


97. EQUATIONS INVOLVING SURDS 
Solved examples : 

Solution : 

Square both sides. 

Thenx-l = l- 2 vx+x. 

Transpose 

2-y/*■= 2 

or 4x=4 
x= 1 . 

(u)2^+3 + V 3x4-13=8. 

Solution : 

Transpose 2 \Zx+3 = 8 - V 3 * 4 - 13 . 
Square both sides 

4(x-f 3)=64 4- 3x -f 13 -16/3x+13 
or 4x+ 12=774-3x-16/3x4- 13 
or x—65=-16/3x4-13. 

Square both sides 

- 1 30x4-4225=256(3x+13) 
or x 8 - 130x4-4225=768x4- 3328 
or x a - 130x—768x=3328 - 4225 
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or x 2 -898*=-897 

or x 2 — 898x-f 897 = 0 

or x 2 —897x—x+ 897=0 

or xfx-X07)-l(x-897) = 0 
or (x-1) (x-897) = 0. 

or x = 1, or 897. 


Solve : 
( 1 ) 


EXERCISE 50 


\ *—3 — 2 = 0 , ( 2 ) 


(3) 10+\/*+7 = 13 (4) 

(5) \x+5+\x=5, 

(7) V3x-V2x+l = l. 

(9) v7x-10-hv7x+l = ll. 

(10) Vx-M + y 3*+13 

( 11 ) \"la-\-x-\-y/la-\-x 


3-j-v *4-3=6. 

x + 14-\/*-1 = 2 . 
(6) \/6x—5-}-\/5x=10. 

(8) \/3x —14V3x+14^=5. 


( 12 ) 


ax-\ 


— = 4 +^ 

\'<ax 4-1 2 


3. 

W a. 

-1 


O 3 ) y * 9 + 7**4Vx 2 -= 

(14) ^ _ 2 _ 

Vi—*— Vi -t-x 3 


Solution : 

Apply Componendo aod dividendo. 

v 1 — *4- \/ 14* 4,/1—*— 3/14-*__ 


Then 


y/ 1—x4" 1 +x — \/1 — *4 -y 14-* 


2 yi-* = _, 

Vl+x 


or 


V1 -x 

VWx 


2+3_ 

2-3" 
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Multiply across 

Theay'i—x = - 5\/l+* 

Square both sides. 

1—x=25(l+x) 

= 25 + 25* 

or — 26x=24 

__24_12 

X__ 26 13 * 


.(15) 


/x 2 +* 2 -V* 2 —3 

\Zx*-irtJ* + Vx*— a* 


a+X— 

(16)- - 

1 > a+X+y/ x *- a * 


3 

4- 


(17) ^i+>+ 1T-Z = >f'2. 


(18) 2(.r+2)=l-b v '4x 11 4-9x4-14. 

(19) Vx 2 + 11x+20 -v'x 2 + 5^T=3. 


<20) 


1 

x+A a -i 




(C. U. 1885) 
(C. U. 1877) 
(C. U. 1881) 


HIGH SCHOOL EXAMINATION PAPERS 

UTTAR PRADESH BOARD 

1949 

(*) *r 3 + s 
(s) 

(it) + i 


(*»! 3 -f"* — X *I 3 -3*I*-f ^ 37T 

f^n=fr i 

W q* — Y *rk ti *—*T —x ^T ^JcTHIT^cZT tTTcT ^rfr I 
r. f^'T ^ 4 ><l:— 


S’—*T 




(T) ” + _ -f _ 

(^-ly)^ iT a —(^-*7)’ 


(«0 


+ 


f < 


*(*—^) (*— *0 <3(*T-^)(*jT—*0 

'< 

iT(iT—^) (*T—^) 


+ 


Y. (*) Y^ ¥ + e[^ , 4-~]+^ **[* + -' ]-H = 

TiT^T fri«t>id'i | 

(«0 „ =- 
^ *T 

SF ^^ 9 -f 

IT T^’ + iT 3 


TT 


eft ftrs* ^tt f% 
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C 

y. 


— o i 


Tt tfS TTT" — 

S 

S S+? 

l „ ? 

TO TIPT to if qr fTOT, Sfc *?* ^ * 
fTOt ifrft ST STS qj> TT ST TTOS ^cTT I TO TT *J^T 

tost i 


U) ,+ * + 


(^) 


9 ? 

+ - = ' 

S S-H 


SR3 ?T 

3. for Tt * fasr tt>:— 

(*) (* + ?) (S-f 3) (S+T) (S+va) + XX 

(<s) s* + t 3 4-s 3 —3 ii h 

(t) S TT HM faTTST fss% 

s»f i\ to i 

O p 

fa) nfs s— - = ’, m s* — \tt to tarot i 

s S 3 

e. fro fw tt ?R5T % ? star | i ^r fas *t st to 
fas TO* Sta TO ^ ^ £ TOT^ sta ^TRT S?5T % S TO TT I 
qfe SS 5TTK STO Stair fa* TOST ff St fs* f * fw Tt TO TTt I 

? ®. t^Ttas SRT SS % 57fqt % taTOT TO TTt gft fro 

STS S TOcTT f | 

(?) ^T+s4 -^ = o, (^) S=o, (^) qTa^ (S+?) 

S 

U. [t] sfs T <T=TO T = TO, SttasTTlfo 

— + + *!_« I ^ , TO 

TO TO TO T* "H ' q\ 
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* 



=fr fas T 7 'r i% 


T + T + R 


= 5T4- j T-T ^ 3T + T-^ 

IT IT 

qr t+^ ?t + inr 

it * + T ’ + 5T * 


n. (^) fas ^ft fa— 

T 

o =^ 1( , t: 

t: 

(it) fas TRT fa 

I 3 ^, t -V ~ ^ ^ , -* 7+^, 0 =T=^ S o X 

? 5. qfe % iT>TT>TTT 3 TST q?T TT^TT H T5T TT SR St 

SRifa T=T TT fTTT Sf TT TR #5 TRRT | I ?TK Tfe TT1 # 

*fen - apq spi cfr sRifa ts qr ^ ?rf% ?rk #stt tItt 
sfe sRifa «tr fr ^ m sarm irtrrt q fos^ sfa 
ts *RR | ? 

^ <f. TR^TTfr ' 1 ° ifm Rfa T'C % %iT TT ST T^t t I TTfS # Sq 
in^TTfr TT TR TRST § s'T RT % f^pft S*st | ?ftr SSRTRR qzft <R 

T*rt fen 3 ? o ms nfcT % %it tt ss T^t t i msmft ts 

qTT TR% 3 ?TT?iTTft TT ? C 3ft70? SRST | I Sfc STTRTft fast &5R 

% r -%^q;rq w tr tr% *f l Tfaos t eft t*t ^ept qs 

RTTTt ScTRTT I 


1950 


IT<R qr 

'<. ^rm-WT n fa>TST TRT : — 

(fa) (*+?)' - (*-*)'. 

*it) *«T* + «r—*, 

(it) s* + W i 
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(*?) IT*— V %ftX V 3 -M’+iT JTffTiT RITPT^^ 
l 

(sr) it 3 t+it x 3 sik n* x* - it’t* ^t ft^ w- 
t^'F (fpjftit swractf) k^mr i 


tttftto: - 


w 


^ a ^—n 
to 1 
xw 


?T—7 

iT^T , 

IFF 


TO 


/^\ VI -I ^ *1 T | 

' ' ('F -l ^)(‘F—if) \&-H) (^-*T> ^ iiT-^) l*-*) 


V. ( ) IT* 4" - 


\ - ’— ? ,)+« 
** v it’ ' 


(^) vfe 


SP?JJ?T fa«PPft I 

^ = ^ _ IT 

T-J-ST FT + H *T+> 

eft W>TT fa 

* (x—^) + q(FT—IT) -j-iT (it— x) =o I 

X. ^T *FTt 

£ v _ X 

xr’+V 


w 


IT+? *T —3 

(*st) 3itH-yt =* srk '/IT — ^ T — —S. l 
V st *ft irk \ % v\x ijttt^^ t i TT^urt 

=jTTcT aprt I 


W5—G 

vs. i|T!TiW^f if fa?T?F TO: — 

( 5F ) ^v—^T 5 

(^) vq-^—V3 i 

5; (w> ) -?T % FT^rPT *T^PT JfpfPITO^ 
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VT'-Ms** — 4 3 — 3 a* — a- * ?ftr ^ a* — 9 |, aft 
a aa *7? ? ^ 3 -\-% 4* - 4 - 3 | aT £4TT 4? faaiat l 
i ** ) ^ ^ = ^ O. 3-f-B ^ ^ | ?pj 3^ f ar 

a 4TC f44T 4R*rfr aT 44T4 faS p 5TPT an | 

e. qa a-m 3 ata af | ftrctf a aN aa w% sjrc | aft; 
?Tf T 44 4T4 ? 3 | I faTCR -.a 4 aT at 4144 3 43 ^ % gfy 

4*44 aaar t a? ar p a*? 4 T a afaa | i a* 4 T ?rrc an i 

'' °. faJTC 47.4 T^wr % 44T f44 #5ft 4R 444 at p 

faa^ a 5TTTT % fasraa qfi:— 

(?) *-3 = ’ ) u+3T+n = «, 

( 5 ) 3 4 - ^ T _ ? = o , 

44 — 4 

r<- ( a ) ?*,??, atatft a^m anf arc 

fa ftaarc aarcarc t <rf ? 

? 9 

1 4 ) 4fc 4 + * = 3 4T 4 3 — \ aT 4T4 faaTat I 

4 4 3 

p. ;oo 444 4T 14444 4T 44 t aa^fe c4T4 at ft fa 4 

”5 ^qzn faat rcia-TT a st am £ i ai ©anr-ar aiaaa 
arc an i 

1 3 . q«p amrc 4*t t 41 a at arc a srfrfa ata & 
arcR farc arc am £ i amrc ar arc am | % aa faat aaa t 
arc a aa^a * ma *m £ aaa aaa t arc a a^f a > ata i 
4-ft ar arc at a fa arc an i 

? na aa ar qftfaa ^at an at aftfaa a *■<> aa afaa | i 
at aa Tr aaqrc ? 5 it aa % aa'Ea % arc ’ja ^ aa aa arc | i 
aaf at aaT^. ^ra aft i 
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1951 

(*) V* -T», 

(^) *3 sr* + sr- s, 

(it) ^ it 3 — s v <T 3 I 

?. fa) + ?rk 

v %J rX q-H? q^ro ?nm?^ f^rat I 

fa) 3n* + *q-^ ?**-!-* qk + 

*Pp*T TOq^TcT ( W^TJTTq^T ) fTO*ft I 

V z r^t qrd:— 

/^.x ^(ki-it) + s’ ( *t-* ) 
fa + <?r)fa-{-q) fa+^)fa + q) 

, JT* fa — Sfa 

(T+^Ofa+^O 

^ 3 — *jf* _q? 3 -J-«r 3 

fa) ^+0 j 

fa-fa;’—fa-* 0 ’ 

*• fa) *(***+“•)—~ )+? ^r qq fa^Mt 

( ^ ) qfe- +?T == ?r “^=* T " l ‘ 7: m fas qjfr fa 

q> *r 

q : T : = + : *T-fa - ^ : qr-fa—n i 

^ *rc?r qsft:— 

w w i v - w_ ”-- 

' ' Yq-fa sq— U 

fa) qh ii— ^ 


Algi -16 
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9 

r. (sp) ^ | 

(^r) Vf’ — ? = o =tt to : 

3 fro* TO : - 

(^) ** V'+Rs w. G q T— 

^ _ 

(^)* 3 +-.^ + T 3 —TO*T | 

^ ^ TO STOfafT $ 37f37 STTOR TOTT | I Iff? Y 

?rr7frt ^ cfr sr=^ w:r ? tto ^jt fir^Tcrr srk *rfe x 4u<;*0 

^ eft sre^ ^'r ? tto sTfenr frocn i eft <ttt% % fa* facHr 

^ | v\t gfa fer* srrcffari *t TOtt | ? 

v (^) *fe*T* + Y^-j-vJT’-J-SPT-j-? ^ ^if $ eft V 

*TPT rTIcT TO I 

(^) «*rro <w-\-*zi *—3 q-'rr zr*—qT-f-v qfr 
# >THT % 5tq <T^t <RcTT I cfr f? ^TT ITH jfRT ^ft :— 

?°. (*) (y,— 3) sfta: (°,3) ^rsfaar ^rt srk fro* 

*t sft *tto tot grot | to% *re*r fa?? % fa*T»PF farrfat i 
(tt) —3t= ^ ifrr zr=? % faq- i ^ 

^3 far srk *—?tst *r ?* |q faipr % ?ffaf % fr?PFF qft i 

H- y 5rf?T5TcT ^rrfer^r ^.<|fesqro qfr ?t *t ?»o *°, facr* 
ff ? ooo sn^Jt ? tot 'Terror % ^ ?f^t cr^ sto frofat i 

(feTTt % FT3 ?o* = ;<-o*V9o) 

H- ^ TOTTTft % ^O jfr?r TO* % <T^rrt rr^: ^ 7 TO ^t ^TTeft 
| fro% wtujj w to^f tot t* | *fr arreft | i ^ernuff froro 
TTOT 'TT 'A fiRT ?T * qf?cft t I Tfc ^TTO ? ° tffa ?ftT TOt 31* 
<TT ft sftffr, eft TOTTff 3* fjTTT qjfa JTf fteft eft ^TTft # 
^TeT ?ft7 TTO qft TI^Tf ?TTcT TO I 
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« 


n* q(*-f-*0 = **, t(?t + q) = *°, qfa 5 t(^t4-t) — xv qfr 

qrrt i 

?y. eft sqfqq qr qk rq qr sqrqf q sftr qr q ^ *ft qqq t*qr 
qft ?fk q?Rt | i ~ qt % qsqiq q q & qtq qrt ?fr TT 
faq^ | i ^ q qT qfq anrr | cftqr qrt qr qq; 3f ^°- qtq 
qiet | i eft q sn? qr % qkf qrr ?ft stm qkr i 


1952 


X. ^!R<jfff (factors) 3 fqqqq (break up) qr^ft :— 

(qr) nq*-q—*, (*q) q?qr*—v**r*i (q) q 3 —? i 


°v (qr) q 3 — q*< —q-U- tfk q 3 —^q^—3q + t qq 
q^qq qmqqqqr (H. C. F.) fqqrrat i 

(^) q 11 +qq+^ q^+q— 1 ^ tfk q* -*-* qq^^nr 
qqTqqeV (L. C. M.) fqqq^fr I 

3. wtt f qr<t (simplify) :— 


<q 


(qr) 

qr—g 1 qr+iq 


qr rq 

qr—^ qr+^ 

- > 

(*) 

qr + *q 

^ + q 

(q—qr) (q—*q 

+ (qr—*q) (qr—q; 
q+qr 

^ (rq-qr)(^-q) 



v. (*) 5 ? + !--** (?' + -[ )-R? =Pt^ifipr(square 

M *T 

root) Iqqqnt I 


: 44 
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# 


(*t) mz 




X _ ^ 


m (prove) fo 

(^-T) 2T+ (T - X -{-(^-JT)^=o 

X. qT ^tt (solve) : — 


(*) 

O) 



5l"t7 3 T 


- 4 - ? 

I k 


o r = 




q^T ^ 7 T 



(t) “T 5 —— n=°, 

(R) ^ —^ T-f-*T = ° l 

4 . (factors) 3 fe*r?F (break up) T7t i 

(t; ? (*+/) (T-H) (ZT+-'+'< 0 , 

(,^) q 3 —=T’ + ? 3 ZI—I 


= . '< o qq 5 T ^^r-qm'T (ages) *t>t (sum) 

fTTT €r 3ST^5«n 'TT fT^lf ?JT I 3fT ^ ^?T 

t | TFT FT TTTI TF FT*Tim TT TFT facTT TF FTFTT 3 ? ^ TT 
ff I I THT TT ttfft ft^ttf (Present ages) ttt £ ? 

£. (Ti) < qfa wt TfcTTT TF^fe ^(compound 
inte rest) srt tt (rate) % '3X° TT 3 FT ^tt^f fa+F.TF TTT 
ft; (to the nearest pie) =ricF FTt i 

(rq) qfe FT ^> = o o ? c, 5 tft 7 <?T 3 = 0 . Ft V 3 ? * 

if fff (digits) TT *rtt (number) fff TRT i [^=log] 

5; O. (t;) FTTi-faF ?RT ^ ( solve by a graph ) TFF 

3 if — ■? T = e * ^tYr T—T=? I 

of) fe?| [points] [$, d], [—— °]» [*> *1*^ [°>*J 
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i r *r fk|q'r q *ftTO ^ ^r^fr kn 
tpfa>*<[r [equation] Ottot i 
U [*] fin? [prove] to far 

v I [fT^-log] 

M q 1R, X ^ — qfa ^ q = *'< T>\ [solve] 

TO l 

?? • ^<r«TTft tr^: ^r ^t?t (speed) q afft forr S 

* m^r qfa ^r to *r ^ ct^t qrqqf wrr e. % 'TK 

TOit 11 life *5 % ee rnr qro 3 qr?; 

<fr Tq^ to qk TOtrf to to i 

^ qrqqppR (rectangular) to qq qrof qk qtfrf 
^ * : * qq qqqrq (ratio) f qk £«pq?r x*oo qqq^ 

(square yds.) 1 1 qq% qkr to qr* ^ ^r qkrf qil qsq: 

^TT | I qfc qf 5 ? % qqqtf qq tqqf 3 qjo ^ qto qfa qqqq 

^ * ?TT° ^t, tfr q?^ ^r to (find) TO I 

?*• t*q> qiqqTqrpc fa? (rectangular solid) qq tr^nf qqqq 
*t v 5; qk sqrf q $r qpqqr (t^t^t) ? 1 qfe tot# 

* $- ^ ^?rf * *?r q> to qk sqr# * 53: qrq m <fr to 

'iqqq qmqq (volume) qq<fik (cubic feet) q? qnrr 

| rft fa? qq q^% qq fqFqTT (dimensions) qqrq'f 1 

1953 

?• (factors) 3 fqqqq (break up) qk):— 

(*) U**—**, 

fa)*r , + m— Rt, 

(*t) (*r+0 , “? 1 


q%q TO [plot] 
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?. (^) —% 
riiT ^*T 3 —US* -j- 

^ *n^rs roma? (H.C.F.) fo y reft i 
fa) - w+?*, 3 s*— c -s-t 

?lfr ?S 3 —^S*— 5 S 

TT f 1^rlS SSl'TScS (L.C.M.) | 

r- sth <rt (simplify):— 

?+S__ ^S 

H-* 

-S 


9 —II 

Wr. n 
— + 

> + s ?-s 


fa)_ l- _+ * _ 

STfa—^)fa—S) 13 ( 13 —IT) (*T 


*) 


"F 


? 


IT (iT — S>) (IT— * 3 ) 


Y. 


? 


-M- 


(T) 

ST (square root) fasrprt 1 

fa) sfe 

il _ t _ ?r 

«ip-rsr ?F + ^ + iT ^+^1 
m fas (prove) 3 *\ fa 

H—^-T+TT = ° , 

X. s^t (solve):— 

s-f-* _ y^i— v 

w ?ir +\9 U’ 

fa) 3 x-r**=U rift 27 T-YT- B 


( 
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(solve):— 

(^) w* —= 
fa) - = 3 


( factors ) 3 (break up) :— 

W (*+*)(*+*) (*+*) (*+*)+**; 

(w) Y^T <sT + VS IT I 

c. ^ toi (fraction) $ to^ stst (numerator) 

If % \ ^ftr ( denominator ) 3 { *ft?^ ^ 4 toefT t 

sfe «fer ffc 5T 9 ^hi^r ? sfa: R ^ftf eft to J ft 

^Teft t ? 

^ • 

*. (*) « ^ V - ^ ^ $3+* ** 14 *t TO 

(simplify ) ^t i [ ^r?=log ] 

(tef) rrf^ ^ ^ = o-Y\9V9^ \3=0 SYW, eft 

(H0 ,<i ^ sw?f (digits) ^t (number) ?ner ^t ( find ) i 

? o. ft** farot (straight lines) % ^n-to (graph) 
*?lhft 3 *% snt ft* f^r (triangle) % (vertices) ^ 

toi*rc> (co-ordinates) qft:— 

(*H*+t=X, 

fa) q , 4 -^-'s» 

(it)*T-T=»? I 




^ ( *T ) 


*+ 4 =y^* 3 +^ 


( value ) tomt i 
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(«t) vt stptt (rectangle) w ( diagonal ) Xo 
T3T TT ^n T “^r Tf^fiTT ( perimeter) n ^ to =fr sito 

^TT? STtr ^TTf 5TPT Jpr'r | 

? ^tt mx z* sfh?ff 3 *wv<[ 

f™ | Tf? rrqp: ^TcT <J*r if pT ?Tr?tfr % i fe* *fTO 

^ ^ ^T^fr -PT *f 3 to *ttot f ? 

?X srfr 4 ^|t st% to ctt* (compound interest) 

^ tt (rate) if fro* <r<n 3 ;,ooo *o % e,W $ ***** ? 

* Y - rap ywdit.i? (rectangular) tot ^t st^ y, coo 

** to £ i 3*r% sftr x to 3?r tt ?r tott srr hto 

v^ f < ?v sn° | i eft tot ^Tr tost* ?fh: ^'tjrf 5TicT tot i 


RAJPUTANA UNIVERSITY 

1948 


1. 

2 . 


(i) Factorise 3 {a + b)-{-(a+!>) 

(ii) x ' —j* — 1 — 3sey 

(i) Solve — 


- 2 . 


X 2 

4 ' J- 


= 2 


2 * + 3 _ 2 ’ 
5 r 2; “ 


(ii) Solve — 

7x 2 —4 7x—11 _ 31x—41 

56x—47 + 6 ~ 24 


(iii) Solve — 
x—1 


x —3 
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3. (a) Simplify: — 

kc ca a b 

(a-b) {a-c) + (b-c)(b-<i)+ {c-c 7 ) (, c-b) 

• ( b) Extract the sq. root of ; — 

* 2 + + 4 (*+ l )+6 

4. (a) Wbat number must be subtracted from each of the 
numbers 6, 8, 7, and 11, so that the remiinders shall be in the 

proportion. 

(b) A certain sum of money is to be divided in a certain 
number of persons. If there were 3 less each would have 
obtained 150 more and if 6 more, each man would have obtained 
120 less. Find men and sum. 

5. 3x—4y=—4. ,f *= 4 n 12 16 

Then_y= 14 1 [ 10 1 13 


Draw the graph of this function 

6. Or the following table gives the population of two 
countries A & B for the yrs. specified (in millions). 


Year 

j 

| 

1861 

• • - 

- . » 

1871 

1 

1881 

1891 

1901 

1911 

1921 

1 

A 1 

1 

_ _ 1 

3-1 

i " 

3*4 

i 

3’7 

4-0 

• * •• • 

4-47 

. 

4*7 

50 

B ! 

. 1 

5-8 

\ ~~ ' "f 

1 

5-2 

• • •• • • • 

4-7 

I 

4-45 

4*2 

4-0 

% 


Draw the graphs of both and estimate from it the year in 

which^e population °f two commies were equal approxi- 


\ 
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1. Resolve in factors :— 

(i) x n -~y-4x-6j-5 

(ii) (x+2)(x+4)(x+6)(x+8)+15 

(iii) a{a— 1 ) — b{b— 1) 

2 (a) Find the Value of x z -\—?- when x— ^ =8 

x* x 

(b) Find the H. C. F. ofx 3 +x°—2 andx 3 -f2x 2 —3 

(c) If - a = C = » show that 

b * J 

2a3_ 3r 3 + 4f 3 _ *2, 

2b' — 3d 9 “ b*f 

3. Solve the equations :— 

*+4 x-4 _ 10 

' ' x-4 + x+4 “ 3 



J 2 _ 11 

x + ' j ' 36 

4. (a} What number must be subtracted from each of the 

numbers 6, 8, 7, and 11 so that the remainder shall be in 

proportion ? 

(b) The length and breadth of a room are such that if 
the former were increased and the latter diminished by 3 yds. 
each, the area of the room would be diminished by 18 sq. yds, 
while if both were increased by 3 yds., the area would be 
increased by 60 sq. yds Find the length and breadth of the 


loom. 
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1. Resolve into Factors : 

(i) x*-j 2 -t 2 -2n+x+j>+z 

(ii) (o-by + {b-cy + (c-a) 3 

(iii) * 3 -6* 2 -|-llx-6 



(a) If xy-\-j^+?x= 1 prove that 

_..L±*!_ . J+j* 

i*+J) (*+*) ^ (*+*) (^+v)" + 

(b) Find the square-root of 



14-? 2 

(Z+x) (Z+J) ‘ 




2 J+Z = 11...(1) 
2 ?+x» 12 ...( 2 ) 
2x+J= 13...(3) 




1951 


1 . Resolve into factors — 

(i) x"-19x-30 

(il) (*-2)(2*-l)(2*-5) (*-4)-7 
(iii) — 1 — 7 3 — 6 x 7 



Solve the equations :— 


(i) 

(ii) 



x—5 x --6 
x—7~x—7 


12 11 
x “30 * 

_ X — 1 X— 2 

2"V_3 


3. (a) If a t b , r, be in the continued proportion show that 
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(b) Find the square root ot* : 

(*- /V -i 

” x ~' y x 

mm 

4. (a) A man buys two horses for Rs. 765. By selling one 
tor ? of its cost price and the other at ; of its cost price, he 
makes a profit ot Rs. 76 on the whole transaction. Find the 
cost price of each horse ? 

(b) One cvclist rides 2 miles an hour faster than another 
and takes half an hour less for a journey of 30 miles. Find the 
rate at which they travel. 

5. In a Fahrenheit thermometer the freezing point stands 
at 32" and the boiling point at 212"; and in the Centigrade 
thermometer the Freezing and boiling points stand at 0° and 
100 " respectively. 

Construct a graph to convert F degrees into c. (centi- 
grades) and vice versa. Read off 10S" F. in c. and 20 c. in F. 
degrees. 


1952 

(1) Factorise any two of the following 

(i) 4<7 2 — 4ab—$b z -\-6bc--( 2 

(ii) (x-jp) 3 +(j-0’ + (?-x)» 

(iii) aHbA-c)+b i (c+a)-\-rHa-\-b) + 3^ 

(2) Solve any two of the following equations 

n *+2 3 x-1_8*4-9 
*-Fl + 3x+r~4x+4 

(ii) 3xj = 4(x+j),2xz = 3lx+ %}, 5)^, = 12( +?) 

/•••» (l I (2 A 

(ill) --F =4 

a—x a-fx 
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3. ( a ) What value of p will make 

+12x* +13x 2 -f 2px+ 1 

a perfect square ? 


(i) If - x = 3 

a-\-b — c b-j-i—a 

ratio is equal to ^ 


. , prove that each 

c + a-b' v 


4. (a) Ao aeroplane flies from Delhi to Calcutta, a distance 
of 900 miles with a uniform speed. If its speed had been 20 
miles an hour less, it would have reached Calcutta 30 minutes 
later. Find its speed. 

(b) A man says to his son, ‘Seven years ago I was 
seven times as old as you were and three years hence I shall be 
three times as old as you. Find their ages. 

5. ( a) With the same axes and unit, draw the graphs of 
the straight lines represented by the equations (i) 2x4-^=5, 
(ii) x 2_y=:0 and (iii) x=0 Read the co-ordinates of the 
vertices of the triangle formed by the lines. 

Or 


(Z>) The relation between the age and weight of a boy is 
given in the following table:— 


i 

Age in years ; 8 

10 1 

1 

12 

14 

16 

' 18 

1 

1 

Weight in lbs.... 60 

70 ( 

82 

95 

no 

1 

! 127 


Represent the above graphically and read the weights 
of the boy at the age of 9 and 15 years and the age of the boy 
when he is 120 lbs. 
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1. 

3. 

5. 

7. 

9. 

11 . 

13. 

15. 

17. 

18. 

19. 
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EXERCISE 1 

<b+c). 2. e{b + 2). 3. 2(x+2 \y). 

*K*+b). 5. xz). 6. 3x 2 (l—3. r ):. 

b(a-\-2c~\-2>ac). 8. 3xy(l+3x —9^). 

10. ? 3 (/> 3 +'"' , -h/ >9r3 ) 

4w* (3 r 2 -\-l n*p z — m 1 +4 a-). 

-7bc(3d°-+a s b+2cd). 

(P + 'J) (*+.»• 15. (/-f n) {m-n). 

(b-t){a*+h*). 17. (b-f){a* + b-+c*). 

{b-\-c) (b—c) bc) 19. a(ab—cd) {b+a-\-a*)+ 

2 +x+y~Xx+yV } 


EXERCISE 2 


O'-KH*-r‘ 0 . 

(3+/»r)(2—3*7). 

(x-l)(** + l). 
cb(a n -+b-)(2'j— 7 >b). 
(b-r)( a "-+p). 
(p+<?){db+cd). 
x(x-j) (xj+jz + \ x )- 

(x+J+Z)(a-0. 

(x + 2>)(3.c ? + 5)*-- 7^x). 
(^*+tf s )(5*M-4^+3). 

()rt) CrJ'+J'S + vO. 
(3-4,/)(.r 2 -kr-K*)- 


2. (3*-4*)(l + 4/>) 

4. (x+l)(x+jr). 

6. x 3 (x+l)*(x-l). 

8. (3/>—2)(7/» 2 + 11) 
10 . (* 2 -f_r)(2*-3*). 
12- (*+j*)lr+s:*) 

14. (x+J'+?)(*+*)' 
16. + 
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10 . 

13. 

15. 

18. 

20 . 

23. 

25. 


7. 

9. 

11 . 

13. 

14. 

15. 

16. 
18. 
21 . 
22 . 
23. 
25. 


(*+l) 2 . 2 

(3 a+4b)\ 5 . 

(*+*4-3 c)\ 

<J>p-Sq+4r)\ 
(x-j+a + b)*. 
(3/+13w) 2 . 

(6/> 3 + l) 2 . 

16(2a* -\-ab-\-2b~)* 
324 
100 . 


HXERCISE 

2- (*+2) 2 . 
5 - {5/>—6^) 
9 


•2) 2 . 3. (2*-l) 2 . 

- 6 ( 7 )-. (i (5/>-f 7 . 7 ) 

9 (2>r-f-2y—6^) s . 

11 . (6a-{-6£-f zc)-. 

14. 16a 2 . 

17. (2a-2 + 9_t)-\ 

19. (5*4-6**)-. 

22. 361. 

24. 1. 

20. 144. 


(*4-2*+3 r ) 2 . 

(2*+3j_4*) 2 


EXERCISE 4 

2. {x-2y+5z)\ 

4. (/>-3?-5r) 2 . 

EXERCISE 5 

(x+2y) (x-2j). 2 ( 2x+3j) (2x-3y) 

1^+3, <J. „. .. 

(7-fl)(7+«). 0 («+*) (a—*1 

( 5 + j*V c/ f~ /,) - io - (io+/) (io-i 

,2 - (te * + »(2-H) (2X-1). 

**(l+9x*)(l+3*)(i_ 3jr)< 

2ax(7ax 2 — $) (7** 2 +8). 

3a c (8* 2 + 9x 8 ) (8a*-9 x 2) 

^ rss ,' -<-+«■> »)• 

(4p+5<j+3c) (4p+5q-3c). 

( 3 * 2 -’4y 2 + 5£ a ) (3* a — 4j *— 5? a ) 

6 °^- 20. ? L* 


2 5(> 
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2t. 4b(a-\-c). 

-&• (7a-}-7b-\-2c) (3a-\-b-{- 12f). 

30. 199. 31. 230. 32. 999996. 

33. 3-9984. 


EXERCISE 6 


1, 

(^“r6) (^-f-4). 

2. (x + 5)(x + 3,. 

3. 

(x+ll)(x+6). 

4. (x—l!(x—7). 


(/>+8)(/> + 12). 

<3. (x—6)(x—4). 

7. 

(x— 1 l)(x— 6). 

8. (x-f 23)(x-3). 

9 

(x+28)(x-4). 

10. (x-28)(x+4) 

12. 

(r-h7j')(x+3j). 

13. (j- 1 !>)(x-5jf). 

14. 

(x+12>)(x-20j). 

16. (x 2 -f-ll)(x 2 + l). 

17. 

(a- + 13)(<7- + 5) 

18. (a 2 -f- 18)(a 2 -}-7) 

19. 

(«*-16)(** + 5). 

20. (a 3 —8)(a 3 + l). 

21. 

(x s + 2)(x : '-2)( a «-2). 

23. (y -\-2a)(y-\-2>b). 

24. 

(* 8 + ^-')U 2 -M-). 


25. 

U-2 

26. (x— d)(i— 5b). 

28. 

(x+l)U+2)(xa + 3x+l). 

27. (a 2 -f 2a-2)(a 2 -|-2a+l) 

29. 

(*_2)r*-f-2)(« + 9)(tf+5) 


30. 




EXERCISE 7 

1 . 

(2x+l)(x+l). 

2. (2j—1)(*+1). 

3 

(2p+\)(p + 9). 

4. (3x—2)(x-{-3). 

5 

(6x+ll)(x-|-4). 

6. (2. r +l)(r-l) 

mm 

1 . 

(2/>—1)(2/>—3). 

S. (7a-f- l)(7a + 2). 

9 

(1 — 3a)(3 —2a). 

10. (8—7x)( 1 -f x). 

11. 

(5a-9£)(2a+*). 

12. (5a-f-3a)( '3a —2b). 

13. 

(9r-5</)(3 c-d). 

14. (a-j-9/>)(6a— 5b) 

15. 

(3x+7/)(4*-11jr). 

16. (4a— 3,r)(3a-f-5x). 

IS. 

(3x»-2jr*)(2x»-.jr a ). 

19. (4xv*—15)(8.t 2 » 2 + 9;. 

20 

(3x 2 — ll)(7x 2 —8). 

21. (3-x a > 2 )(5+2x 2 > 2 ). 
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23. (x-jr)*(2x* + 2j*+*,). 

24. (a+b)*(2**+2 * + a b). 

■2o. (x-4 \j)(4x-j)[x~+y; ) . 

26. (tf 2 -5)(2tf+3)(2c7-3). 

27. (x-+7jr+5 ? )(x+7* 

28. (2*-x--7;(6 <3 -3*_2). 

EXERCISE 8 


1. 4. 
5 6 2 


2. 16. 
6 . 1 . 


3. 3.h» # 4 « 

7 - 10 ->?- S. 12xy. 

70*,. 10. 2x. II. 20x_y. 

13. (*+12)(*-S). 14. (4x-3jrX4*+5;). 

23 + 1 X2-+3). 10. (3*+1)(3*-2). 

17 (H-3)(13/>+2) 18. (2o—3)(13a—1). 

' ^P~ 2, l)OP+nq). 21 . (*a + 2x+2)(x ! -2x+2). 

22. l2 X ‘ + 2xj+ rK 2x’‘-2 K> +y ) . ’ 

23. (x*-Hx+8)(x ! -4x+8;. 

24. -\-2ab+2)(a*b z — 2ab-\-2). 

25. (2x , -f-6x , + 9)(2* 2 —6x-f 9). 

26. (x 4 +4x= + 8)(x<-4x* + $). 

28. (2x 2 +xj-\-7y*)(2x a — xj+7j 2 ), 

29. (2x 2 -fx— 9)(2x 2 — x—9). 

30. &a'+ab-.3b*)[3a*— a l>—3b s ) 

31 (7x^13.x + 11^ J( 7x*-13^ + 1U 2 ). 

32. (x 2 40x 7 + 4_, 2 )(x 2 --3x_y+4_y2). 

34. (x 4 -f3x»jr fl -2jf*)(x 4 —3x*^ 8 —2*<). 

35. {tf 2 + 3+l)(tf 2 — a+\)(a*— a * + l) 

36. (l+^)(l-^)(5-3,7»)(5-f3^). ’ 

37. + 2ab-\-b*){ a ' i -\-2ab+5b*). 

3S. I2 * , +2j'*-f4xjr + 10 )f+1 o Jr+ 25) ( 2 x . + 2 . . ._ 

10x-10^4-25). -> r j 

Alg. 17 , 
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EXERCISE 9 


1. (*'+ 2b)(a- — 2ab-\-4b 2 ). 



(x + Sy) (x 2 —Sxj -f 25> -). 


3. (a-2b){a*-\-2ab + 4b*-). 

4. (x—3y)(x- + 3xj+9; s ). 

(2/> — 3</)(4/> 2 -\-6pf-\-9g-). 

6. (5/> — 2r/)(25/) 2 4-10/).7+4.y 2 ). 

7. (10-4jO(100 + 40/+16r). 

'8. (6d —10/>)(36j 2 + 60tf&-f-100/> 2 ). 

10 . (x 5 +xj -}- j 2 )(* 2 -*> + J >'-■)• 

11. (x 2 + 5j> 8 )(x 4 -5x a jr*+25j 4 ). 



1G. (x+a + Z>) { x 2 -x(*4-£) + (a + £) 2 } . 

17. (rf-E2x+2)0(d 2 - 2 ^x-2^-|-4x 9 + 8x>-4-4> 2 ). 

18 . (a^-b—x—_y)[a 2 -{-2ab-\-b--\ r ax-\-ay-\-bx-{-bj-\- 

X 2 + 2xjr+jr-'). 

10 . — (^-f-5^){19<; 2 + 

20. (/>-H187)(61/) 2 + 36^-h84 (7 2 ). 


EXERCISE 10 

2. 0(a* + ^ 8 +^ s — 

3. (a — b—f)(a 2 -\-b--\-r 2 +ab—bc-\-ca). 

4 ( 2 *- f 3 *+ 0 ( 4 **+ 9* a +' 9 — 6 ** — 3 * r — 2 ™). 

5. (2a + 3b-4r,{4a*+9b* + \6c 2 -6ab + l2bc+ Sea). 


ANSWERS 

« 

6. (3^2^ ? )(9x J + <l ; s + ^ + 6 ^. 2;U 3xA 

7 - ( x +7+l)(^ 2 +_y 2 -f 1— >j'-}-x). 

8. (x+2;- 2j(x 2 + Ay + 4 _2x>- + 4j + 2x) 

9 - (i + >-i)C 1 - 1 - 1 ) 

y < x 7 ? j *y _>? :>*•/ 

10. (*+2jr- |)(x* + 4/*+ **_2x,+ \ Z + ZX ). 

11. (**+.J*+?*)(**+.J* +z *_ x * t ~VVM 

12. (x. + 2x^ )(aP 4^. + 8x- + 8x+li ) . 

13. 2(a+*+,)(,» + * 4+f *_^_ /v _ 

H. * 2 +9-f25y 2 _3x+15> + 5x_y. 

15. 2a-?>b-c. 

EXERCISE 11 

*• < x + 1 )(*+6)(x 2 -|-7x-{-16) 

2. (x 2 -f8x-f20)(x 2 + 8x+ 2) . 

3. (*’ + 8x-H0)(x+6)(x+2) 

4 - (** “ 3.r— 5 )(x 2 — 3x— 17). 

5. (* a -5x-f7)(x 2 _5x-3). 

6. (^--3)(2x-{-31(2x 2 —3x-j-7), 

7. (* 2 +3x-12)(x 8 + 2y_12) 

8 . {x*— 18 )( x 2 4 - 10 x — 18 ) 
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h 9 - 2. 0. 

5. -9. 6 . 0. 

17 - “5. is. -132. 

22. a = — 4 } b—G. 


EXERCISE 12 


3. -8*. 
7. 0. 

20. 52. 


4. -140. 

8 . 10 . 

21 . —17,-30, 


1. (x- 
3. (x- 
5. (x- 


1W , EXERCISE 13 

l>(3i*+llx+3) 4 <*-“ )(x+3 )( 2 *+<). 

5)(x+ 5)“ ’ ' <* +I X*+3)(x_4). 

6 ’ (*+l)(.T-l)(x+2). 
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2G0 

7. (,i-3j(« s -*-3) 8. (.i-l)(x+2)(j+3)(x-4). 

10. '.f -J)(x+2j)[x-h). 11. U-l)U+l)(x-«). 

12. U+>)Cr + 3,j-2_r). 13. (.i -2 j)(2^ + 5^ + 3jf = ). 

14 (*-f-2/’)(a 2 -2./i-5£ 2 ). 

EXERCISE 14 

1. -1*-J)(J-#(?-•*). 

2. 

4. (r.-\-b~c){ab~ic-\-ca). 

5. (<* — b)(b- c){c-o)(a + b +<•). 

0 . — (a-b)(b — c)(c—a)(a' £ -\-b 2 -\-c~ -\-ab-\-bc-\-Cii). 

"• (x+j)(j+Z)(\ + x )- 

S. -(x-jKj-zKZ-xHx+J+Z)- 

9. (a—/>)(£— c)(c—a)(a+b+t). 

11 . 2 >{2j-\-b-\-c){ci-\-2b-\-c)[a-]-b-\-2c). 

12. (a-\-b)(b+<)(' +1)- 

Miscellaneous Exercise 

I 

1. («*+ **)(**+■>*) 

2. 3(2x-3^)(3jf-0(^“2x). 

3- I)- 

4. x 2 (a 8 + l)(.i + l). (*' + 2)(x — 3)(.r+5). 

G. (.r + 2)(2.r+l)(2x-5). 

7. (jr 2 +ll.i + 40)(.r 2 -S- 1 I.t—2). 

8. {a- l)(* a —■ ° — 4 )* 9 - (* 2 -HK* a +* + 0* 

10 . ( 3 .r + 7 >)( 7 r -V). H. (p + q){p + q- !)• 

12. (.r + 3)(.r-3)^ 2 + 3^ + 9)(.r*-3 J ;+9). 

13 (■'•*+ 7 +7 8 )( v - - 7+J 8 )- 

14. (i+-0(i-^)0+J'K- r -0. 

15. (3 v + 4j-f 1 )(2 — 3y — 2). 

1G. (' 2 -j- -fJ* 2 ) ( v ‘ — 4 >_>• -\-y -). 
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17. (4x- 3) (*- 8 ). IS. (j—3 ) (x-j+2). 

19. { (<j—+ } { (a-f- £)x— (a-b) y } . 

20. (a+b+c) ( b + c—a ) (c+a—b) (a-rb—c). 

21. (*+l)(.r-6) (x 2 — 5x+ 16). 

22 - U-jr+ 1 ) (v*+xjr- j: +jr*_ 2 jp+i). < 

23. {bc~a){ca-b). 24. (x-5) (x+3) (x+ z). 

25. (*+2) (^-*+4). 26. (x 4 +^)(.c 2 +/ 2 )(x+j)(a ->) 

27. <*+j 0 (x- 2 >+i). 28. x 2 +x+l. 

29. (*+l) (x_l) (a+4) (.r+ 6 ). 

30. (*-l)‘W-.r+2). 31. 3(*~jrj(j-*)(*-*). 

32. (*-.,)(„*+*, 33. (*-l)(*+3)(4* + 2tf + 2). 

31 3(r-5)(5 x +l). 35. ( t -2jp>(**+xr+jr*). 

36. (a+b-4t)(a—b+4r). 

37 (a- 2;+3a)(a •+4ji» + 9^* + 2x? + 6/ ? - 3 ?x ). 

)f+* 4 - 1 )’- 39. (a 3 +4a+l.-)(a‘-la+12). 

10. <2x-jr)(3j:+jr-3). 41. a(a+2)(*' + ;Sa+2). 

12- (t-J'K2 I +3 J r+l). 43 4a(x-l). 

44. {l-a+bKl-.+b) 45 . (a-2b)(*- 3 b)(a+5b). 

17. (a 3 -2a-6)(.t 3 + 2 ,t- 6 ). 


13. (x-2;)( i _3j-3). 

60. -3(«+*)(*+x)(. + 2 * + ,). 

61 9(x-ji)(**-*)f+j*). 

2 1. . 4 


19. (a—2)(x»4-2.1—13). 

52. (a-l)(*-3)(x-H). 

2a 2 


63. (*+ 2 -!w*. + 4 , L 2a 2 x. 

V -> jM" + + 9 - r+~3>+ j)- 

64. (V+5+^)(9a*-5+i). 

65. (xjr+1) (a>—1) (a—jr+l). 

EXERCISE 15 

h ° b ' 2 . ab. 3 . x *y, 

4 ' **• 5 * 5jV* 6. a a . 

7* 7a> S. ab. 9 . 3tf a ^ 8 . 
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10. xy. 

13. 12 a*b*c' 

17 . (a + b). 

20. x--y\ 

24. x — 2 

27. x*(x + 2a). 

30. 5x— 6. 

33. .v- 1 
37 x—y. 

40. x- + l. 

1. (x-1). 

4. 2x 2 —x — 2. 

8 . ^+^—4. 

10. x a + 2x+3 
12- 2x* + 7j+3. 

14. j-2+l. 

16. x 2 -3x4-2. 

18. x 2 —3x4-2. 
20. x 2 — 2x4-3. 
22. x+7. 

24. x + 3y. 

1. a'-b,*. 

3 . 20 ab x *j*. 

5. \2aH-p-q-. 
7. 15 a*b 3 t*. 


11 . ab 2 . 

14. 5x*j'*z*. 

18. (a+b)*. 

22. 3(a-l). 

2-3. x—13. 

28. a- 2x, 

31. x—2. 

37. x —y 

38. x+a. 
EXERCISE 16 

2. x'—x—2. 

7. X-4-J-+2. 


12. 3x*j** 9 % 

16. a+b. 

19. a+b. 

23. x--y\ 

26. x-f-15. 

29. 3x-f4. 

32. x+l. 

36 xHi;4; J . 
39. x 2 —5x4-6. 


3. x 9 -4x 2 4-5x-2. 
6. 2x4-5. 


9. **+*+1. 
11. 2x=4-3x4-2. 
13. x—3. 

15. x—2. 

17. x—2. 

19. a-1. 

21. 4x 2 —6x4-9. 
23 x— 1. 

25 x-f4 
EXERCISE 17 

2. 6 x 2 y*. 

4. ab 2 x*y 2 . 

6. 21x>^ 3 . 

8 75* 9 £ 3 x 3 _7 4 . 


10. (a + b) (a—bV(a* + ab+ b*) 

11. (a 2 — b 2 ) (a'-b ). 12. x*j*z*(a-+ b)*(a-b)*. 

14. (x4-2) (x-1) 3 . 15. (x—1) (x4"3) (2x—5). 

16. (x4-2) (x-j-3) (x-3) 2 . 
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17. (2x+5)(3x+2)(2x+l)(3x-2). 

18. (x-3)(x+5)(x+4)(x+7). 

19. 6{3a-x) a (a*-4x*\ 20. (x+2)(2x-l);3x+l). 

21. (2a-?>b)(3a+2b)(a-b){4a 2 + 6ab+9b*). 

22. (x+l)(x+3X3x+2)(x-l). 

23. (o-b)(3a+b)(a-{-b)V a -b). 

24. (x-l)(x+l):x 2 +x-l). 

25. (2x+3)(2x-3)(4x 2 -6x-|-9)(4x 3 + 6x-9)(3x+2). 

EXERCISE 18 

1. (*-4)(2tf-l)(3a-f5). 

2. (5x-f 4)(4x 3 -f-16x 2 ~3x—45). 

3. x 4 -—2x 3 —4x 2 + 5x—6. 

4. (a 2 -£ 2 )(a 2 -4* 2 ). 

5. (3j 2 -a+l)(2a-3)(3a-2). 

6. x(9x 4 -36x 3 -x 2 + 2x+8). 

7. 6(x-f- 3/>)(x— 3/>)(x— 5<7) 

8 . 12x 4 -14x 3 -94x a + 63x+180. 

9. (5x+3)(x-l)(x+2)(x+3). 

10. (x+3)(x-2), <x-l)(x+3). 


EXERCISE 19 


!• ±*T, ±4x^,i;5x a 7 > ±6x 3 j- a ,i3x 4 jr i 

2. ±7ck > ±8,3 2 ^ 3 > ±9 1 3 4 ^ a 1 itf 3 ^ <7 8 


3. ±UH±6x<r, ±®'*, 

5. ±(x+5). 

7. ±(2a+3*). 

9. ±(7* s -5). 

12. ± (f + f) 


, 14x 8 ji 3 

± 1 Sxy ’ 


6. ±(x-3). 

8. i(6x a -fl0). 
10. ±(7x a +6jr«). 
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15. ±(2x--h3y-b5?). 16. ±(3<7-4£+5r). 

17. ±br*-J«-f). IS- ±(2 + 5 + 5 -)- 


EXERCISE 20 


1. ±(2ar— 3x-l). 

3. ih(2x 2 — 3X-7—5^ 2 ). 

5. ±(* 2 —2* + l). 

7 ±(4x 2 -3x + 2). 

9. ±(2* 2 + ^-2). 


2 . ±(2x°- — 2xj--j*). 

4. ±(* 2 -2*+3). 

6. ±(2x 2 -f3x-5). 

8. ±{X 2 —ax+2a 2 ). 
10. i(3x 2 -5x-9). 


EXERCISE 21 


1. ±(^ 2 H-3x+l). 

3. ±(. T 2 + 9. r +l9). 

5. 1*6. 

8. ±(x+3)(2x+l)U-l). 
10. ±(. t +<?)( j — o)(x J r2a) 

13. ± ( x - 1 .- 5 2 ). 

15- ±(.t—7+ 2 r )• 


2. ±U*+7*+ll). 

4 . ±(4x* + 8x-l). 

6. 16. 

9. ±(*+3)(2;r-M)(2.r-3). 

12. ±( x + l~+ 2 \ 

14. ±( ^- + 3 )• 

10. ±(.r*-2+^ 


EXERCISE 22 


1. ±(x+J+z). 

3. ±(2x-5jr+l). 

0. ±(4d 2 — 3a — 5). 
7 ±(x* + 2x+3). 
10 . 2 . 

12. ±(3x 2 +2x+1). 


2 . ± ( 2 a- 3*-f4r)« 

4. ±(x*+j:+1). 

6. ±(2x a +3x+5). 

8. ±(2x 2 -f 19x+2). 

11. -5. 

13. ±(3x 3 -2x 9 +5x-7). 
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14. ±(5x 3 -F3x 2 —2.) 


15. ±(x 3 -x-M.) 


16. i(x 3 —x 2 +2x-J-3.) 


/ a 3 b \ 
l7 ‘ ± ( b ~ 2 + * * ) 


18. ± ( 


2a— 3b-\-c 


2a —3 c 


10 . 


/ a b v 

("'+3 - 2 • ) 


20 . ±(** -2x+ * ■ ) 21. ±(x--.r- \ ■ ) 


22. ± ( x—3— l) 


23. - 


3 b- 

4 a- 


24. -4. 


2.3. 


EXERCISE 23 


a- 

o 

4 

-• • • 

X 

X 

1 

4 3 ? ~ 

* 4xj v ^ 

b 

(i ^ 

* 2* s 1 

5aed 


11 . 


13. 


5 a*b*d* ‘ 
_2 

b+c 

a*+b' 

ab 


8 . - 


10 . - 


3 xyb * 

abed 


3 * 


lo — 


14. 


b+c * 
a—b 


a^+ab+b* 


Hi; 
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15. 

x-r-J 

5b(x- —xy+j~) * 

16 

x*-xy+j* 
(*+.»* * 

17. 

(x-v) 

3xj~i xJ rj) ' 

18. 

x4 -y 

(x-+xy+y-) 

19. 

x--2a- 

jz 

20. 

x* 4 -y 1 
x*+x*y 9 +y' 

21. 

a{a — b) 

3b{a £ — ab-\-b 2 ) 

.*>.*> 

x + 4 

x+1 * 

23. 

x4-l 

2- 1 * 

24. 

x 2 —xy+y* 
x“-H-X7+_T 2 * 

25. 

x-f 3 

5(x—4) ’ 

20. 

a+b- x -J 

a-b+x-y 

27. 

(x—j)(x--ht s ) 

23. 

x-t-7 

x*+xj+jr* ‘ 

x— 7 • 

-9. 

x— 1 
x+3 * 

30. 

2x+3j 
2x-5j * 

31. 

a-r-b—r 
ii—b - c 

32. 

a+l 

a-\ * 

33. 

x° + l 

X* — 1 • 

34. 

ab 

xy * • 

35. 

abxy. 

36. 

5a be 

2xyz' 

37. 

Z 

• 

.V 

3<. 

X 

J ' 

39. 

a\ 

40. 

yl_ 

3 ' 
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41. 1. 

42 1 

*+J • 

43 - & +1+ 1 ' 

,, (*-S)(x-2) 

* (*+5) 2 ♦ 

**3. (*-h>--K)- 

{a+b-c) [a-bj-c) 

’ (a-\rb-\-c) (a-e>—r) 

<3? -^-ab-^-b* 

[a + b)> * 

,, ** + *’* 

Ah ' (a-b) 2 ' 

40 

Va' + M* ’ 

.50, 1. 

,51. 1. 

-o *<*+!) 

° 2 * x-r • 

,53. x~2y. 

54. (75) a . 

*’ + 3x+5 
' * x* + 3x-5* 

- Q x--2x-3 

° 8 - i*-*-20- 

1 —x—2x 2 
° 7 2+x+x* • 

59 2X “ 3 
° 9 * 3x-2 • 

eo - 4x -+ 1 

0U ' 5* a +x+l ■ 

3(x*-7*x4-12* 9 ) 
2(x*+7*x+12<i 9 ) * 

* 9 2x 2 *f3x—5 

03 - 7x ~ 2jr 

7x-5 • 

* 5x-—3xy+2y- 

* 4 H+2- 

65. x—3. 


EXERCISE 24 

| n ca ab be 

* 120 * 120 * 120 * 2 abc'^c'lAc- 
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*(*-!) £(*-!-!) 


4 x ^ 

(x+l) ‘x+2) (.r-9) ’ (x+l)(x+2)(x-9) * 

25(5jr+4. c ) 16(5y—4j) 

* ' 20(25y 2 -16r-)’ 20(25j 2 - 16 .t*)' * 

— 6b) b(5a-\-6b) 

25a* — 36b £ * 25a*—36b* 

- (a-b)' (a + b)* 

'• *'—b* 9 a*—b* • 

(x+5) 2 (x+3)(x-4) 

(x+3) (x-4) (x-*5) ’ (x+3)(x-4)(x+5) ’ 

(x+3) (x—4) 

(x+3) (x-4) (x+5) * 

(x-*) 2 (x s +* 2 ) (x+*)*(x*+* s ) 
x'—a* ’ x 4 —a 4 

x 2 -*J x*+* 2 

X 4 -rf 4 ’ *♦_ *4 • 


(1-x) 2 2(1 —x 2 ) (1+x^ 

( i — x~y * (i — x~*'y * (i—x 2 ) 2 • 

EXERCISE 25 




ANSWERS 
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35. 

3 

b—a 

36. -. 

b+a 

o+c ' 

37. 

Sx~ 

\-x"' 

84-8*— 

2*(*4-2) ' 

39. 

4 

( x ~ — 4)(x , --f-4/ 

40 0. 

42. 

x+9 

(x- —9)(x—2; ' 

.3 1 

* (a-b){b-c) 

44. 

2 

x : 4 - lOx+16. 

1 

4,K (.v—2)(x— 3) * 

40. 

2a 

— (x — 2j)(2x— a)(2x+a) 

47 8 - - • 

(x4-2)(x4-10) 

4S. 

13 

(*4-9)(x—4)‘ 

6 

49 ' (j4-2)U+5)(.i+8T 

.70. 

2(jc s —6x- +4j-+8) 

14 

■ >I - (^7j(x+7) 

(x 2 —x—2)(x 2 —5* —4) 


52. 

1 

x 2 -x4-l ‘ 

53 - AX ~ b) - ■ 

(.c—l)(x—3)(x—5) 

54. 

• 

10 

(x-l)(x-3)’ 

° * (, r -3)(x-4)(x+5) 

50. 

0. 

3x4-9 

x j 4-2x- x—2 

5S. 

8 

(x4-2)(x—3)(x-4) 

7ab+3a-& — 3a‘ 
59 - ab^-b 2 ) • 

CO. 

5 

(x — 3)(x — 4)(x—5) 

4x 3 

61 * l+?+*“'' 
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62. 

1 



63. 

2(<*+x) 



1—2* ' 



a 2 +tfx-fx" 



64. 

3 

♦ 


G5. 

■ • 



(x—1 )(*- + !) 


(x 2 -l) 2 



67. 

8x 7 




1 



• 



6S. 

ft 




x N — 256;* 



(*+2) 2 



69. 

8* 

_ » 



70. 

8x ; 




X 2 —<7 5 






71. 

o. 

73. 

0. 


74. 0. 

75. 

0. 

76 

0. 

77. 

0. 


78. 0. 

so 

1. 

81. 

-1. 

82. 

1 

abc 

. S3 

(*+£+0. 

84. • 

-1. 

85. 

X. 

86. 

1. 

87 

• 

-3. 

88. 

1. 

89. 

1 



90. 

X s 



(X — a)(x—b)(x— 

0 * 

(x+fl)(x+£)(x-fr) 


92. 

1. 

93. 

1. 

94. 1. 

95. 

K 

4 




EXERCISE 

26 



1. 

1 

X ’ 



2. 

1 



3. 

1 

a -1 * 



4. 

1 

• 


5. 

2 *> 



6. 





* a +y * 



(a-\-b){a—by 



7. 

a*+3a* + \ 
«(«•-{- 2) 



8 

x*-x e + l 






X 3 



9. 

4* a x 



10. 

X. 




: ’SAs-h. 
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11 . 

13. 

!•'>. 






3. 

4 





8. 

10. 

11 . 


12 . 

13. 



15. 

16. 


2a* 

12 

b 

a 

i* s + b')* 

* . 

• 

a 

{a + b+e)* 

14 

a{b- — a) 

2 be 

b(b* — 2a) 

3 

16. 

a-b b 

4(-1x4-25) ’ 

ab 

2(**+j*) 

• 

IS. 

x--J- 

y~ 


7 

_i 

•v * 

20 

o •* 

*\r- 


Miscellaneous Exercise 

II 


(3* - + \ 2 -f xv)(3x 2 +>- - xy, (9x - 4-J 4 - 5x -j 2 ). 

(ax— b){bx — a). 

(* + )){j + xK* 2 -XZ + Z 2 ). 

3(2*-3*)(3£— 5r)(5*-2«). 

(2a- 2 + 15x+26)(2x 2 +15x+29). 

xj(x 2 -f^ 2 )('+^)0-j). 

(9+< 2 )(3-') ( 3 + v) 9. 2(-'f+jr)(16-v+16jp- 1). 

(<7 4-/>4-r)(d 2 +b- +c~ —ab—bc— ca). 

{a+b)(a- b)<<2 2 -\-ab+b n ‘){o---ab+b*) t 
(a — b)(e 2 — ab). 

(1 — 2’ +^)( 1 -f- 4 2 -fj’ 2 + 2 +2'j—j). 

(> 0 4-2)( ‘-f 1)(‘ - 1 )(x‘^ 4 -x-fl )(x 2 -x+ 1 ). 

(a + b)*(a-b). I 7 - (*— 
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38. (x-.V+l)Cv-jr_lj. 19. (x-l)x+2)(x+5). 

20. — 3(o -\-b){ 1a~b)(Zb — a). 21. 3x— 4. 22. 2x* —3. 

23. x+2. 24. 2x 2 —2x+1. 25. 3x-2j. 

26. *4-1. 27. *—1. 28. x+3. 

29. * 2 +2x+3. 30. 4x* + 3. 

31. (x-l)(x-3)(x+2) 32. (x' ; —l)(x 4 -l) 

33. ab{a-\-b){a — b)(a--x-ab-\-b~){a‘ i — ab-\-b 2 ) or cb (<a° — b n ). 

34. [a-\-b-{-c)(a-{-b — c){a — b-\-c). 

35. (x-l)(x+l)(x 9 -fx-M)(x B -x41). 

36. ('d-x)(^-x 2 )(j 2 -fx-‘). 37. (x- o) 2 (x—3o)(3x—7o). 

38. (x+2)(2v-l)(3x-l)(4x 2 -3x41) 

39. x 3 -7x-6. 40. x i, + 4x+3 ; x *-4 x -5. 

41 (4x-f-3)(3x— 11) 3 ; (4x+3) a (3x—11) ; (4x+3)(3x—11). 

42. (x-l)(x+l)(4x-l)(3x* + l);x-l. 

43. x a (x-l)(x+l)(* 2 +*-f l)(x*-x+l) ; x. 

44. (a+p)(a*+p*)(3a*-5p*) ; a +p. 

40. ± (f -2x+; ) 4". ± ( *2 —- 2 * —" •) 

48. ±(* 3 -l + x \ .) 49 . ± .( x s_ 2x+ J_ ) 

50. p= 25. 51. x= 10. 

52. o = 5, /» = — 4. <-=2 or a= — 3, b = 4, e= — 2. 

1 V 11 —I O m 4 *7^!* i 0,4^2 14.- I ^ / 


- 2 * -* 1 


53. 




55. 

1 . 

56. x 

59 

1. 

60. 

1 

62. 

*+l 

x—1 

■. 63. 

64. 

8a 9 (3+16o 4 ) 

1- 

256o 8 

Alg 

. 18 



54 ~ 2*’ + 8x 4 —7x 3 -4-24x a -1 lx+46 

(*-2)(i-3j(x a -2x+4) ~~ 

+ 2 57. -3. 58. 1. 

- 24 fil 8 

c-5)(x+3) b1 ' l_x* • 

_ a +b -f-r 

(£+<•— a)(c+a — b)(a + b — r) * 

_ 5 


65. 


(.v+l)(x+2)(x-3)* 
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EXERCISE 27 


1. 2,-2. 

2. 4,-4. 

3. 5,-5. 

b b 

4. - 

a a 

5. 10,-10. 

6. ±*/—1. 

7. 3,-3. 

8. 2,-2. 

9. 2.-2. 

10. 6,-6. 

EXERCISE 28 


1. -5,4-1 

2. l,- f V 

3. A, — 

4. ji, 5- 

- O 8 

«l. TT , | | . 

0. 2,-2. 

b 

7. — -. 

a 

8. 0, 4, 

9. -3,-5 

10. —3. 

11. 1,25. 

12. -3,-4. 

13. 4—8 

14. 5,-5 

15. 3, ?. 

10. 2. 

17. 4. 

18. 9, 8. 

19. A,—7>'- ( 

20. t , — /’ 3 • 

22. 4, 

23. 1,-1. 

24. 15,-4. 

25. 17,-5. 

27. 1,-4 

28. 0, 5. * 

29. 5, 


30. 1,— V. 


EXERCISE 29 


1. 1,-*. 2. 3,-il. 


o i _e 

*> • 3 > « • 

4. -1, ». 5. 14, l 


6. 5a,—4a. 

7 8 2 a 

7 - 6 ’ 6 ’ 8 - 4 2 ' 


9. 6, 3A. 

10. 3, -3 

11. (i) 

a; 2 + 3x=0. 

(ii) 3x 2 — 5x4-2 —0. 

(iii) 

42x 2 —1 lx—3 = 

(iv)x 2 -4x4-4 = 0. 

(v) 

x 2 — 5x-f-6=0. 


EXERCISE 30 


1. 8 or -7. 2. -37 or 39. 3. 7, 5 or -7, -5. 

4. 38 and 42. 5. 15, 12. 7. 13, 11 or -13, - 

8. 12, 14 or -12, -14. 9. 14, 15 or -14, -15. 

10. 6, 4 or -6, -4. 12. 4 dozens. 
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13 

4i d 


15. 

£ 30. 



16. 

Rs. 60 or Rs. 40 


17. 

72. 



15). 

12, 4. 


20 . 

5. 7. 



22 . 

8 mio., 4 min. 


23. 

12 mio. 

15 min. 


25. 

120 , 80. 


26. 

1 ] ft. 



28. 

78. 


29. 

93. 



31. 

9 miles 


32. 

27A mi 

lcs 




EXERCISE 31 



1 . 

*=±25,7=±6 


2 

X — 11 i 

or 3,^=3 

or 11 

3. 

or * ; 7 =« 

or ?. 





4 

x = 2,j = 3 ; x — 


= 6 . 




5. 

x=4 or 1-6 . 7 = 

2, 5. 

7. 

y —i 

, 4 ; x= 1 , 

- 2 . 

8 . 

x=7, —5; j=5, 

-7. 

. 9 

*=2, ■ 


“!*• 

10 . 

*=3,7=5. 


11 

. x=3. 

0 ;j= 0 , - 

-9. 

12 . 

* 

II 

. OJ 

u»»- 

v • 

II 

1 

2 , - 

4A. 




Miscellaneous Exercise III 


I 

1. (a) (25+x*) (5+x) (5-*). {b) a a -b{4a*-5b){} a -.\-5b). 

(0 (*-2*) (5a + 3*). 2. x a +x+ 2 . 

3 - (*-l) 3 (x+l)(x a + l). 4 . ±(9x 2 + 33x+19). 

5. 1. G. (i) *= 6 , 7 = -5 (ii) +V3. 7 . 9> 27. 

11 

1. (i) (*‘ l + 12x 2 +16) (x 2 +2x-4) (x 8 -2x-4). 

(ii) —4x(l+x 8 ) (iii) (a-b^-rl). 


2 2x+5. 3 . 

4 ' ± ( 2x+ i - * + *V) • 5 * * - 

<5. —h» 2 7 . 


( x— 1)(2 x + 1)(2x— l)(3x— 
-*-5 
x a +4x-t-3 * 

12,4. 



l - (0 <*+3)(x-l)(x+2) 

< U > (° 2 + 1)( A ‘ + !)(«+ 1 )(«— l)(i + 1 )(4_ l). 
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(iii) (x-j-2)(x-f-6)(* 2 -f 8x-f 10). 




4. ±( 


G — 


u * 5 


3. (a *+4)(n*-4). 
32x* 

16x 4 -81 y* • 
7. 21, —22. 


o 


IV 


1. (i) (<j-f. 2ab+3br) 

(ii) 7ac(\3bd-b-3d—$dt). 

-• (x-fj»)(x—2^). 3. 190/ G «*r 4 J 5 . 

4. (i) ±(*+2?). (ii) ±(5x+*). 


• ). 


(x-f l ) 2 


(x + 2) * 

0 (i) ±4. (ii) — 2>\. 7 14, 22 or -14,-22. 


4. 

6 , 

J. 


1. (i) (7x-f l)(49x-— 7x+1) ; (ii) (2/W+3- ^X 2 *" 3- 
3x —4. 

i(2x 2 +3x-4 ) 


2 -V2«-3- 2 
A /» 

3. (x^+^K*— 
l 

° X*-l 
(i)3,-l ; (ii) 3,-j}. 7. 11,9. 

VI 

(i) 3(2a — 3)(a—l)(a 2). 

(ii) (^-<7+/)(P 2 +(7 2 + ^+/ , ‘7+^-^)- 

x _l. 3. 1575tf% 3 +/> 3 Kfl 4 -£ 4 )(a 2 + ^4-* 2 )- 


4. 

6. 


* (-+>- *-i) 


- 2(**+**) 


Z> 2 


3. 


(a) x = 3 , —4;(b) 3, — *. 7. 5, 12. or-5,- 12 

VII 

(i) 3(2x+jp+?)U+2^+^)( J r+j'+2?)- 

(ii) ib+c)[c+a)[a+b) 

(* + 1) 2 («j—2)(<; —3). 4. ± 


(5j: 2 -f*4x—3.) 



ANSWERS 


5. 0 

7. 12,21. 
1 . 0 


6 -I,?-,, (i>) -h j 


VIII 


(iii) 1,-1, 


2. (i) (2-+2 j>±I ) (^" -\-4j--\-\ — xj — 2y— * ) 

(li) ( a 9 -b n --2c 2 )( a 4 + b'+4c*+2c 2 a* + a *b-- 2 b*r -}. 

3. x*-8x-2. ‘ - a+\ 


4. +2. 


6. (i) x=-*, l (H) 4, -10 


7. 15, 8. 


IX 


1. (a)-3(x-4 fl )(2x--3<7)(x-j-a) (*)(l-x?){l+*y)(l-** + **) 
2 - *+2. 3. (4x s + 3){x-2)(3x±l). 

4. ±(6x*-3x±2.) f>. f*)$.-4(*) 


6. _<*L 


x-»-16^ • 


7. 11, —14. 


*■ ( a ) *)(x+j)(x-j)- 

{b) 3(3x-l)(x-4)(5-4x). 

2 - 0. 3 x 2 - 3x-{-2. 

4 - !• o. 0. 6. 13ft. 7.2,-^. 

XI. 

1 »(* 2 ±4x±12)(x 2 -4x+12). 

(b) (2x-jr)(3x-f-j>—3). (c) (^-4)(^-li;. 

2. ±14. 3. 8. 4. ±(x s — lix+A.) 

x±l 

6 * x+2- 6> {a) *=*' - 2a ' <*> ~h §• 7. 

XII 


11, 4 


2. «7 8 —^±1. 

6. 0,-i§. 


4. 


T,. ±(2x=-2x-l.) 

7. 10, 6. 
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xni. 


1 . 

.* 2 —■vy+j' 2 . 


2. x — 3 

3. 

x c ’—a n . 


4 ±(3x*+2x+l.) 

f). 

fixj 

x 2 —4y- 


0 . 14, 52 and 1914. 

t . 

O') -1, 

(*) 3, 7. 
XIV. 

(0 -4, —1 

o 
—• • 

(7x-2)(2*-ll). 

3. 

10 . 

4 

(i) -1, ‘4. 

(«i) 

!» 1 1 

~ * H 

5 

m=n = — 4. 

6. 

x-2 

w • 

(x-i)(x+3; )' 

7. 

±(5x 2 -2x— 1 ) 

XV. 


i, 

6 

•> 

•* • 

(i) x(x+2)(x*+2x+2) 

(H) 

(x-j)(2x+3;+l) 

4 

a -b. 

5. 

± (* 3 - 2+ 1 „. ' 
\ ,v 

) «■ 

.v ,l —2x* -\-2x— 1 . 

i . 

<7 -f - 1 • 

EXERCISE 32 

I. 

-7. 2. 

6 

3. -5 

4. 

15 <; 

- 11 . 

7. —10. 

8. 

13 9. 

20 

11 . 1 * 7 . 


12. 

•5 

13 41. 

15 

J "4* ^ jfi i ? 17 

1. 18. 5 

% 

19. 

2( 

ab n 

<j+by - 1 ’ 

6. 

22 2 23. 44. 24. 

34 25. 3. 

26 

1 

• 

27. 

28. 

4. 29. -3. 30. - 

•>. 32 . a 

33. 

— 

i. 34. *. 

35. 

1 T V 36. -1. 38. 

-9. 39 } 

41. 

71 • 

42 4. 





EXERCISE 33 


2. A gets Rs. 46; B, Rs. 30 and C, Rs. 16. 

3 77 and 35. 4. 60,42,30,21. o. 57. 
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7 25! years, 37:: years, S. 50, 30. 9. 44, 19, 11, 

10. 22 years. 12. 8 . 13. 10 days. 14. 22 days. 

16. 48. 17. 234. 18. 28. 19. 72. 20. 63. 22. Rs. 78, 
as. 2. 23. 25s. 24. £ 6 ^. 25. 111)0 26. *5. 

27. 116 miles. 28. 3 9 miles. 29. 5 miles. 30. 11 days. 

3L. 294, 147 aod 731 days. 32. 3 hours. 33. 22 feet. 

34. 10 books and 5 pictures. 35. 1863. 36. £48. 37. £160. 

38. 1 lb. worth Rs. 1* per lb aod 3 lbs. worth as. 12 per lb. 

39. A, 52 miles : B, 42 miles 

EXERCISE 34 


1. x=45, - y=10. 2. x=l , 5,_y = 2'4. 3. x — 8 , 5. 

4. x—5S,_y=2i. 5 x=\,y— \. 6 . x= 12, 6 . 

8 . x= 3,_y=4. 9. x=2,_y=3. 10. x=6,j>=10 
11. x= 3 , _) = 3. 12. x— 2,_y = 3. 13. x= 1 , 3 ,j' = 18. 
14. x= l,J=% 15 x=3,_y=l. 


a*b.,— a.,b. b- i a,.—b.^a 

16 ' -, _y= - ‘-— 

Cyb 2 -~c.J) x y C x a.-c,a x ' 

_a n -—b* _ o*-b 2 

18 ‘ * — Qa-Pb* y “ Pa—Ob • 

V+/*+«M y *I_ ' a 

*(/+») ' " /+» 


17 x=3,j=2. 


20. x=*-l,j = 5. 


EXERCISE 35 


1. x=5,jr=2, *=7. 2. x=4,j = 2, ^=11. 

3. x=l0,j'=20, ^=5. 4. j»=2, ^=3. 

5. x= V,9' = V, 6. x= ll,j>=13, ^=15. 

7 *= _>= -C, z=Y- s. x=;,j=i, z=i. 

9 *- 2 .jr—3 >? =-4. 10 . *=A. .V. ?=A. 

11 . X— l.J 1 —a. 12 . x = a, y—b, Z =c. 

13. x=4,jr= —5, ? = 6 14. x=-l,j. = _2, z =~i 

15. *=±2, jr=±3, ? =±4. 16. *-=‘,^= 1 , ?=J . 
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EXERCISE 36 

1. 17,10. 2. 36. 14. 3. 500,250. 4. 3,16.81. 

5. 32, 24. 6 10, 2. 7. T \ 8. 

9- s> i 10. 1 horse 1', too and 1 mule } ton. 

11. Rs 360. Rs 180. 

12. A’s age = 20 years; B’s age = 64 years. 

13. A’s present age = 20 years; B s present age = 10 years and 
C’s present age = 4 years. 

14. A’s present age is 57 years; B’s present age is 19 years. 

10. 72. 17 97. 18. 39. 19. £1060. 20. £11. 

21. 121 miles away from start. 

22. 200 23. 6 sq. ft., 54 sq. ft. 

25. 60 half crown and $ 22 . 

2(i. 40 eight anni pieces and 100 rupees. 

27. 52 half anna pieces and 19 two anaa pieces. 

28. Man in 8 days and boy in 12 days. 

29. 38 yds, 18 yds. 

30. Each of the similar in 20 hours and the the other in 30 
hours 

31. 52 m. p. hr , 28 m. p. hr. 

33. A got 543 votes; B got 364 votes. 

34. 72, 24. 

35. River, 3,1 m.'p. hr aod boat, 71 m. p. hr. 

30. 17 camps and 60 scouts 

37. 8 ft. aod 12 ft. 38. 253. 

EXERCISE 38 

1. 3. 2. 8,12. 3 15,30. 

4. 41 : 31. 5. 1 : 1. 6. 63,72. 

7 32 : 45. 8. 1:3 9. 1 : 3 or 2 : 1. - 

10. P<1 , qa 10. 14:21. 19. The second. 

/>+? £+7 ‘ 

20. 26 rupees 104 eight anna pieces, 117 two anna pieces 
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l. 9. 

-y • 
21 . 0 . 

27. x : ^ 


EXERCISE 39 

2. 6/a 3. be 


4. 


6 . 21 *. 

24. 0. 
6:3:4 


7. 25. 


12n 

X 

y*(*+jo 2 


26 x : y : ^ = 5 : 3:2 
29. x = 4,_y =30. 6\ 
EXERCISE 40 


2. (-4, 4) 3.10 

4. 5, 2 23, 3‘16 units respecti7ely. 


5. AB = 1*41; BC = 2'24; CD = 3*16; DA = 3 61 units. 

6. OA=l*41; OB = 2; OC = 2 22; OD = 2*22 units. 


7. All these points lie on a straight line parallel to x axis. 

8. All these points lie oo a straight line parallel to^' axis. 

9. Area, 54 square units, co-ordinates. (7,5) and (2, 5) 

10. 12*5 sq, units. 11. 2*5 cm 

12. 1 sq. unit. 13 (2, 3) 

15. (i) 41 sq. units, (ji) 41 sq. units, (iii) 12 sq. units. 

(iv) 85 sq. units. (v) 142 5 sq. units. 

16. (i) 1-12." (ii)l-r. (iii) 1 8" 

17. *64 sq. ins. 18. lsq. in. 19. 105 sq. in. 20. Rect. '39" 

21. *77 sq. ins. 22. 75 sq. ins. 23. 82sq. ins. 24. 1 09 sq. ins. 

EXERCISE 41 


40.. 3x — — 0. 

42. 9x-7>=3. 
44. 12x+12>=7. 
46. *+.7+1=0. 
48. *+7+2=0. 

1* *= 2 , 7 = 3 . 

3. x=2 tJ =4. 


41. 9x+ 5_y = 11 
43. 4v —3/+3 = 0 
45. 3x—2y = 22. 

47. 3x-10jr + 20 = 0. 
49. 7jr—5x— 2 = 0. 

EXERCISE 42 

2. x=l t y=2. 

4. *=l«,_7=2i. 
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11 . 

13. 

15. 

IT. 

20 . 


24. 


* = 4,7=3. 
x=l,y=l. 

*= 12.7=18. 
x=l l.j- = 5. 

*=14,7 = 20. 

v = 2.7 = 3. 

* = -3,7 = 2. 

* = • 5 , 7 = 1 75. 

(h ■.) (7.5); (7,-2) 
(3, 2) 4x + 3y=12 


0 . x = 3 y y=l. 

S. *= — 2,7= —3. 

10 *=23,7=17. 

12 . * = 3,7 = — 2 . 

14. *=14,7=20. 

10 . *= 2 ,; = 0 . 

18. * = 5,7=1. 

21. 24*2, *= ig. 

23. (5, 4); (2-8, 1 - 8 ); (2,3). 


9. 

10 . 

14 

17. 


(3, 2) 4*+3 y = 12 25. (0, 4 ), Q. 0). 

• EXERCISE 43 

71° 2. 77"F, 10"C 

88 86°, 89 3° 4. Rs 50 ; 2400 copies 

1862, 1878 ; 21 millions. 25'1 millions. 

1834 7. In July 1936. 

A, 2‘16 millions, B, 1 16 millions, 
bet. June. 25 and 30 ; bet. Jan. 9 and 13. 

July 0 to 13, July 20 to 27. 

59-5 lbs, 90 5 lbs 10. 4' T ; 14 j. lm. 

500, 800. 18. 4'5 millions in 1900. 

EXERCISE 44 


Rs. 56, 1 1 mds. 

13" tolas, Rs 775. 

• * 

4'8 c ft 268 75 lbs. 
5;} hours, 122-5 miles 


2 Rs 4f, 13-J Srs. 

5. 11 lb., 10 kgm. 

7. 374 miles, 2){ hours. 
1). 7J miles from P. 


10. 

12 . 

14. 

10. 

17. 


1‘ hours, 1 34 miles. 

4 hours, 12 minutes after /Vs start ; 13!, miles ; 

2 *—57 = 6 

At 60 miles from start ; at 4-422 hours. 

They meet at 17 17 hrs; 81 miles away from Allahabad. 
They meet at 12.30 hrs; 10 miles from Khurja Jn. 
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18. 2 57 hrs; 25 miles from Calcutta 
20 11J days. 21. 4,“. hours. 

22. 10 days. 28 12 days. 

24. 16 mio 25. Rs 60 

26. (i) Rs. 8440. (ii) 20 patients. 

Miscellaneous Exercises IV 

! -(*-4+ 3 ) (-X- 1 ) 

2. 64*" —72V 5 , 4* e -6*y+ 9j 2 . 


3. - 


1 


4. 


= ~S7± /24817 


ebe !6 

5. The rate of the boat =4 miles p. h. 


The rate of the strcam = 2 miles p. h. 

«. ±(** + 5x+5). 

9 x = 2,y = 1. 


7 !« •> 

' • «i :i • 


10. a = — 2 y b = 5. 

( 2 ) 

2. x(3x+2). 

4. 1. 

8. One numbcr = 7 or 5-V 


1. (3a—4b) {a—2b). 

3- ±(2x a -}-3x-5). 

5. *=*, i 7. 2. 
and the other number =5 or J 9 x = 4. 7 = 2. 
10. x 3 -f •x~(—a-\-b-\-c)-\-x(—ab—ac-\-bc)—abc. 

(3) 


1. x*-y\ 


2 . x= u »y—~ 

<7 — 0 


b 

d — b 


6. . r =8,^=6. 


3. (*+2y)(;r—2j)(j*-|-4jr*). 

4 — 1 - , 

(x—lj(x—.3) • 6 - 

8. 3* 3 -3*+2. 9 2264. 

10. -1. 0,6x 2 _12x+8. 

(4) 

l * (^+6 jj)(jj- 12^). 2. 20x 4 +96x H -f 45j; 8 ~237x 


-180 


m + 
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3. 2, -3. 
5. 110. 


4. x'+r*+\. 

6. 20. 7. 0. 

10. ±V2(x« + *x+jr 8 ; 


(5) 

1. (a — b—c) (ii — b-\-c— 1). 2. x= —4. 

3. Tm = 126, Lead==144. 

4. 12x 4 — 100x 3 4-195x- + 70x—72. 

5 — 6 ^ 4 ~ 2 J _ G. 2. 

5. 3x—2)’ - 2 = 0. 0. 80. 


1. 2(b-t){a+b). 
4. 5 miles. 


( 6 ) 

2 . 1 . 

5. x — 2 — 

x • 


10 . 2 . 


6. x= 15,_y = 10, ^ = 17. S x-f-1. 

9. A = 3, B = — 1, C = 2. 10. * . 


1 . - 


(7) 


9 ’ 

3. x—2. 

5. 4c//>(l -\-b) {\—b) (l+ tf ) (1 — 43 ) • 
G. 132 yards and 110 yards. 


, _ ~ x + 5 

- (x=-lj(x+2) 

4. One right angle. 


a 






8 15—4x. 

( 8 ) 


10 . 


3x 

2 > 


1. (2x — 1 —y) {4x* + \+S + 2x-J + 2.rj). 

2cJ“/> 2 O 

o v* = > 

a* —b* 

5 467r;. «. 

8. j '—7x-6. 


4. 1. 


7. -60. 
10. 4 miles an hour. 



ANSWERS 


( 9 ) 

2. (i)x=3, y * = 2. (ii) x= — 1, .7=5. 

3. 6, 8 or-6, -8. 7. (— 1, - 1); (-1, -3) 

aod (3, 2). 

5. 2x s —x—2. 0. x — 84- * 

x * 

a 

I0 * x(>-i)(,*-x*) 

( 10 ) 

1. 1. 2. 7. 4 8. 

6 . (i) (x+ 2)(x—*2 )(x 2 -}-2j+4) x 5 * —2x-f4). 

(ii) (*-2)(** + 2*-13). 7. £80, £248. 

U0. x* —3x+2, x 2 — 7j-|-10. 

EXERCISE 45 


3. x*+”. 

2. 

3. l\ 

4. 3. 

5. 2 -1 . 

6. 2* *. 

7. 2 6 . 

8. * 2w . 

0 .y mn . 

10. 1. 

11. 1. 

12. 1. 

13. 1. 

14. 1. 

15. 3. 

16. ^/27’=9 

17. */16* = 4^4. 

18. 125. 

19. x“*.. 

12. 2 8 . 

21. 2~ 2 , 

-22. a 3 . 

23. 36. 

24. — 1 ,__. 



512000 

-25. 1 

26. x. 

27. x""*. 

28. * W 2 . 

29. a~ 4 b 6 c~*. 

30. (3d) " 

51. 

f 

32. a ^b. 

33. 
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34. 

(, 

a 

1 

!» 1 

£ 



30 

1 

X 

37. 

4*P 

S • 



3S. ( ^ )". -54. 

39 

8. 

40. 

1 

v« 

+ 

1 

V ^ 

41. 2. 

42 

1 . 

43. 

32. 



44. 2. 

45. 

44 

6075 

48. 

V 2* 



49. 1. 

50. 

25 


-1 


EXERCISE 46 


1. x - — 2xy - + 2x-y—f 1 . 
3. x—y. 

5. x—y 

S. a -* + o-'b'' + b* 0 


I 9 14 

> 3 •. 3_ v* I « $ 


2. x'7+xy—x 1 ;-/. 

H 3 H 1 1. I 

4. x 1 -\-y~- + J£- — 3x"y-%\ 
7. « *+b\ 


0 * ~~? + 2a~ l b* + 4a h + SbK 


10. x*-\-a }, x s -\-a'. 


4 _ 4 2 9 _ 9 2 _4 4 

11. x : *j 3 4-x 3 .J 3 +x s 7 :I +x 

12. a* m -? m b m 4 - a 2m b 2/ ”-a m b im +b* m 


— 1 —2 —3 

14. 2* *4-7x 4 + 3x . 


1"> X * —3x ^-f4x 


17. ( 64 x ^- 729 )( 3 x u % 2 ) IS. (**-1) (x*+x*-l). 
20. ±{V a + V2b + 2\< 2cy 


1. \/4. 

4. \/u-. 

7. 

10. V [x c —J*) 2 . 

13. y32. 


EXERCISE 47 
2. V25. 

5 . y/c*. 

8 \/a*b l °. 

11. v / 25x fi 7 4 . 

14 . \/7Ab. 


r>. \/49 
0. \/«°. 

9. vV+*) 8 « 
12. V9xy # ? l ° 
15. */3125. 
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16. 

=/59049 

17. 



IS. 

■ya'"b l " 

19. 


20. 

r ^/ v). 


21. 


22. 

J/32 a r "x' : 'z 

* 5 . 23 

?/ 3"._ 


24. 

'V 3w - 

25. 

Y" • 

' 26 

Y' u - 


27. 

»/a 3 " b*n 

28 

y x -»y*n^„ 

. 29. 

ft 1 .’j. /' » 

y -- b' a . 


30 

r> - *: ?; 

yx'-y z • 

31. 

1 71 4 ft 2 // 

32. 


• 

• 

33. 

w 

y'(tf S —X 3 )?. 

34. 

w All r*>f 

\/* JaZ.'- 

35. 

Y*+X*»J 

»•* // 

• 

36. 

Y'Y‘ 

37. 

V> s - 


38. 


r, i2 /v i;, 

39. 



40. 

"Y 


, *v^ 2 ^. 





l yb< 

V". 


41. 


) 2 . 




42. 

l ; 

{/****• 




43. 


o ,c . 

l Yr s - 




44. 

yr. • 


l */P 9 *g i ' 

» 

• 

• 



45. 

^(* 8 +J*T 3 , 

(/(*•- 

v ^ 


1 

46. 

V12. 

47, 

. V45. 


48. 

V 175. 

49. 

V* 4 *. 

50. 

Y b - 


51. 


52. 

55. 

V147a n . 

V 5 * 

53. 

56. 

V 8 *"- 

3\/7. 


54. 

57. 

*,5 4.0 4 . 

3\ 3 3. 

58. 

*V*. 

59. 

a^y a. 


60. 

10^—6 

61. 

4f* , $‘2* 

62 

• 2*rjf{/5.r. 


64. 

V3, \V4, </5. 

65. 

❖ 4, V2, V 

3. 

66. 

\ 3 6. 

V3. 

V 5 

67. 

V10. ^25, 

V 30 - 

68. 

\ 3/ o a 

. Vtf, 

\V*. 

69. 

V4x”, V2 X 


'. 70. 

^3* 

l :»/■) 

« y- 

* 2 >V.r. 


1 . 

4. 

7. 


18V2. 20V2. 3 6V3. 

9 V' 2 * 5 6 J/ 2 * 6. 3 V6, 

V5(6V5 + 4V2~V3). S . \/7(21V2-26\/3. 
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0. 

24 V10. 

10. 480. 

12. 

115. 

13. 4 . 

15. 

47 

16. 75. 

17. 

tf 2 — tf+l+tf 3 

V2+; 24-^4 

10. 

12, 10. 

20. 4. 

22. 

(•-v5) 

23. 52. 

25. 

2j. 

26. 2. 

28. 

3 V 2 + 2 V 3 
- 6 

29. 

30. 

x-vx* — y l 

31. 


y 

• 

32. 

x + y/x*—y* 



J* 

• 


11. 53. 

14. $. 

18. 4. 

21 . 2 \/ 2 . 

24. 4Vf-l. 
27. 1154. 

x*+Vx*— y 


EXERCISE 49 


1 /7+\/29 /7-V29 

‘v 2 2 

2. V2(l + V-1) + V2(l— V — !)• 


3. V4(11 + \Z13)+V4(12-a/13). 

t 

4. 5^7. 5. ^V[Vl -VA ] 

6. V2 — y3 

V^ + Vir- 

8. ^3[V2+1]. 

9. V®[VS+V41- 

10. V2 + V7. 

11. V£(**+ V~ W- + Va( x— V —1)- 

12. y!\(a + b -f V+2ob) + '\j±(a+b- V2b 2 + 2ab). 

13. V*4-\/-l* +^ld-V-\b 
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14 v£(* a + Vx- , -4x 2 >- 3 -4y) + Vi(x- — 


1T» V j( x +^+ Vx 2 — 24f7x+ 16j” 


V x 1 — 4x *y* — 4_j < ) 


— V-j( x + 4^— V*' ~24tf.v+16fl“) 


EXERCISE 50 


1 . 

7. 

2. 

6. 

3. 

2. 

4. 

1 . 

0. 

4. 

6. 

5. 

7. 

12. 

8. 

2 

9. 

5. 

10. 

-3. 

11. 

2a. 

12. 

81 

a' 

13. 

±3«. 

• 

15. 

a / JT 

2 V 3 * 

16. 

25 a 
24 • 

17. 

1, - 

18. 

r» 

B • 

19. 

5. 

20. 

2. 




U. P. BOARD 1949 


?. (*) (cr+^) ( n’-^n+v ) (<?) ( ** + $ T + T’) 

(JI’-JR+K’) (T) ($+?«)(*+£) R. (*) JT-? (^)JT 3 +JT» 

—vir—v. 3. -- ^ — --- _ 

OM-is-»!)(*+13 +»t) ’ ' 

v - fa) ± (H'F’-H* + v) *■ ( ^ ) **=—3, ^ (S') !! = -’- 

V *0*0 V9. (*) (l* + R) (*+*) (** + **+{ a ) 

(^) (^t+t+ct) (*tM-T , +?r* —ire-—^—* pt) *. (*p) y? 

(H ) v *•1? ?»• (*.-* ).(«.! ), (-«,-*) 

H-^Vo *R 

1950 

?• fa) ^ fa) ( ^+K ) fa*-?) fa) ( JT-f- K. ) 
(<1*—w+n) faj * (it -f* + ?) (^) —ii’t* 
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3. (?) o (^) ? V. 0*) ± (ZT’ - 3 — ^) K. (sp) —?o$. 

= ?= < e, *. (?) (?4-zr) ( v—w + v*) 

( 3-* ) ( y+*H-** ) (?) ( *—? ) ( ^*+3 ) 

( (?• C -ZT *—*!’ — 9 (^) £.c ^ Koq 

(-*>3), O.y), (-? — *) t? (?)3(?)=V* 

? 3- 3 *ft? *0 ^>r ? v. JTO, T\0 

1951 

?. (?) 0^4-T’) (*4^) (*-^) (?) (*4-3) 

(it) (—VT) (£*’4-?^ + SVC*) (?> n*4-3*4-S 

(?) * (*-H) (3*—0 (3*4-0 3 (*) o (w) J V. (?) 

±(3*—3“,-) *• (*) *=* I 7 ?) * = 3> ^=7 V (*) * = S 
(*0 ZT = -^— | \s. (?) ( qpiT + ^VS?T ) ( ?U—3?T ) 

(?) (?4- —4-^) (? < 4- ^ + *3—?it— 

3 s. 3 3 

-. *FJC!T, n° *° e. (?), ?T = Y (?) 3f (?) 0*,o) 

(?) (* “3|,) (*>°)» M»* *« H. Y'-Uft?, ?T?=* 

4to Sfo qOTT- ? 3. Y,X 3 ?Y. Tft? 

1952 

?. (?) (3*—?) (*H-0 (?) ($.*4 C ?) (£*-*?) 

<* )(*—Ofa’+^+O 3. (*)*—3 (?) (?4-t) (?4-^> 

«+*><*-*) *. ? , +^r r * («i • v. w 

±(^—3+ *,) *■ (*)*=*(«) !!=!(,t= $• v (T)n = v,-| 
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<*) 


•*T± m (*) (** + *T + ? «)(^’ + e* + *) 


(<fr) (IT—?) ( V— ^)(*T—5t ) 

5 . u. ?«, e. (*) euo !»?no y 'no (?cr) 

?«• (^) (^) T = W + JT H. («)*« 3, T=Y, 

vf=* 3 * tfo 5To q^r, ^ ijo Y*To 

1953 

?. (*) (y^' + st 1 ) (^+^) (^—^) (m) (s + vs) 

(*r)u(q*+W+^ (*) *-* (*) **(*+* ) 

<«r— 0 ( 5 —V) 3 . (*) ?. («r) ? V. (*) ±/**-*+ -i-\ 

V n* ) 

*’ (*)*«* («r) *=*, *. (*) *=;. 

W ^-l»^ ss, -4 *• W (s+^fa+^X^+wf+to) 
fa) fa—*r—Wfa—^r + ^ir) =:. 5 £» fa) *pj° ^ 

fa) ^ l°> **=*?> t = ^ ??• fa) o fa) ?iwnt=¥<;*i3r 

*«?Y IRT H, ^Y %T $3. 3 ^ ?Y. H 0, I 0 <T*3Tf 
yo irsr ^tsrf [Read the second line as: 3 H% 37 ^; ^Trf ?fk 
X *r ^Vft *fs4> ^rr% 5 ft ^1 y ?no ^ <tto srf^r 3*7 *r qrt ^ ft] 

RAJPUTANA UNIVERSITY 1948 


1* (0 (*+£-H)(3tf4-3£—2) (ii) (*•—_y—1) (x a +jr* + l +xy 
+ X ~J) 2 - (*) *=4, J=2 (ii) x =$ (Hi) .r=5. 4 3. (a) 1 

{b)±( x+2+y ) 4 . (») 4 (b) Rs. 2700, x men 

6. 4.5 million in 1900. 

1949 

/• (*) (*+J-5)(x-jf+l) (ii) ( x * + 10x-f 21)(x 2 + lO^-f 19) 
<iii) (a-b) (*+*—1) 2 (a) 66(b)x-l 3 (i) *=±8 (ii) x= 

2 t7 »J Ps = — 12 4 (a) 5 (b) 10 yds., 7 yds. 
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1950 

1 (i) 1) (ii) 3 {a-b){b-c){c-a) (iii) 

(.r-l)(*-2)(*-3) 2. (b) ±(. T - i -2 ) 

1 


3. (i) 2“4!._y=3if. ?=3*’(ii) j= 


V2 


1951 

1 (i) (*+2)(x+3)(x-5) (ii) (2x 2 -9x-hll)(2.r 2 -9x+3) 
(iii) (2x-l-j)(4x 2 + l-fjr 2 -f 2x-y+2*j) 2, (i) jv= 6, _y=10 

(ii) x = 4k 3(b)±(* - -Z-\ ) 4 (a) Rs 256J and Rs 508£ 
(b) 10 miles and 12 miles per hour respectively. 5. 42*°C, 68°F. 


1952 


1 . (i) ( 2 *+ 2 *-r)( 2 #- 4*+0 («i) 3(x-jr) (j~z) fe-*> 

(iii) (a+b+c)(ab+bc+ca) 2 . (i) .t= 5 . (ii) x= 2 y= 4 t ^= 6 . 

(iii) .r = ± y~ 2 3. («a) 3 4. (o) 200 miles per hour ( b) father 

42 years, son 12 years. 5. (a) (2, 1), (0, 0), (0, 5) ( b ) 65 lbs. 
at the age of 9, 102 5 lbs. at the age of 15, 120 lbs. at the age 
of 17 years 2 months. 

1953 

i. (i) (.i A -x*S-+y A ) (.r*+*r+y) U 8 -*r+/> 

(ii) (.r 2 -4.r-16)(.r-4.r~4) 2. (*) ±(3.r 2 - X | + 3j 8 ). 


(*) ±35 


(O a 2 —3.r —2. 



(ii) 1. (iii)4 a y^-l. 


4. (o) (i) -*± 



(ii) -7.(iii).t=*,^=i;(iii)a= 16 


j = 8. 5. (/>) o=4, 6 = 9 (f) 25 digits. 


RAJPUTANA UNIVERSITY 

1953 
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1. Resolve into factors any three of tbe following 

(i(ii) <x*-4*)(**-4x-20)-f64. 

(in) (a+b)(b+e)(e+ a )+abc. (iv) 2x*+x*— 6x 2 +x+2. 

(v) x*-4bx-( a +Sb){a + b). 

2. Do any two parts of the following 
(a) Find the square root of:— 

= * b+be+M=C ‘‘ fiod value 

(0 Find theH. C. F. of : — 

— 39x—22 and llx 4 —39x 3 -8, 

3 Simplify any two of the following: - 

(i) ' + 1 +_!<»_ . *»’ _ 8,- 

«+I *«+l^ a < + ] 

O'i) {% Y 1+ah + b \{^) iZ + h '+'\^+ a ‘+ a * 


<>i) y' 1+ab ^ b \{^Y+^+^ 

(iii)* +%/ *“ — 1 _x-Vx“ — l 
x—s/x*-i x +vx*-v 

(a) So]Te a °5'of ‘he following equations 
(«) <» ! +**+<•=0. 

(ii) *±®+*+ 10 = *+7 , *+H 

*+6 x+8 x+5 x+ 9 ~’ 

(iii) 1 — L = 2 1 
3x 7jr 3 | 

1 -1 f 

2jc 3y -6 I 
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(iv) 2' =4>' 'j 

(V3)*--‘ = 81 J 

5 Do any two parts: — 

(a) fc+c = c\-a = a+b s ^ ow l ^ at a = b=c i supposing 

is not equal to zero. 

(&) Determine the value of a and b in order that 
the expression ax 3 -\-bx 2 — 58x—15 may be divisible by 
* 2 _|_ 2 *- 15 . 

(<•) Find the number of digits in 2 SZ having given 
log 2 = • 3010. 




